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IMPROVED FORCE BLAST ROTARY BLOWER. 

We present herewith a fine engraving of the interior of the 
setting up room of one of the best known of our Western 
manufactories, the works of Messrs. P. H. and F. M. Root, 
at Connersville, Ind., an establishment devoted to the pro- 
duction of the Root rotary blower. From the illustration, 
the reader will perceive not only the excellent internal ar- 
rangement of this extensive workshop but also be able to 
compare the different forms of the standard machine which 
there receives its finishing touches. On the wide application 
and manifold uses of devices having for their object the 
production of a continuous and powerful blast of air, it is 
hardly necessary here to enlarge. As a class they find em- 
ployment in nearly every industry, and, contrasted with their 
prototypes, the hand bellows, the high speed fan, and other 
crude conceptions of former days, mark the progress of mo- 
dern mechanical science as clearly and strongly as the steam 
engine or telegraph. 

Ranging from the colossal apparatus, capable of delivering 
a current of 100,000 cubic feet of air per minute, to the al- 
most toy-like implement constructed for the delicate opera- 
tions of mechanical dentistry, the Root blower possesses, in 
all its various forms, certain advantages which have been 
the means of its successful introduction in many of the larg- 
est establishments in this country and Europe. Among these 
points of superiority, as claimed by the manufacturer, may 
be noted the facts that a positive or force blast is produced 
with great regularity and reliability ; that fifty per cent of the 
power required to drive fans is saved by reason of the slow 
speed on which the Root blower does its work, from 100 to 


ter castings, and a material economy in the amount of fuel | most entirely removed from the gearing, which serves only 


consumed ; and, lastly, that the machine itself is of great 
durability, consequent upon its substantial construction and 
slow motion causing much less wear upon the belting and 
running parts, 


Referring to the mechanical arrangement, it should be 


to keep the revolvers in their proper relative position. The 
blower, as will be seen from the sectional view, Fig. 2, does 
not operate on the principle of a fan, that is, by imparting 
momentum to the air by running at a great velocity, but by 
regular displacement of the air at each revolution, whether 
driven fast or slow; in this respect it resembles an air pump. 
The current entering the case is closed in by the wings of 
the revolvers, absolutely confined and forced forward until 
brought to the eduction pipe, where it is discharged. There 
can be no backward escapement of the air after it once enters 
the case, the contact being kept up at all times in the center 
of the blower, between the pistons or revolvers. The exter- 
nal case ie made of cast iron, and the cylindrical parts are 
bored out. The head plates are faced off on a boring mill 
especially arranged for the purpose. 

The blower is adapted to all purposes where either blast 
or exhaust is required, such as founderies, smith shops, or 
rolling mills; it is suited for the ventilation of public buil4- 
ings, mines, and tunnels of any magnitude. As a gas ex- 
hauster, it has been adopted by many of the leading gas com- 
panies in the United States and, besides, has found employ- 
ment in woolen, paper, and other manufactories. One of its 
most notable applications was that of furnishing the blast 
for driving the passenger car of the Beach Pneumatic Tran- 
sit Company, in their experimental underground railway 
tunnel under Broadway, in this city. The immense blower 
there employed delivers, when worked at maximum speed, a 
volume of 100,000 cubic feet of air per minute. 

The subject of our article is also largely employed abroad, 


200 revolutions per minute, giving a blast which requires at| noticed that the apparatus is built with a pulley at each end| and is manufactured in several of the principal industrial 
least 2,000 to 8,000 revolutions of the fan (a fact demonstra-| and one on each of its two shafts, being driven with one open | centers of Europe. We learn that it has been introduced io 


ted, we are informed, by repeated and careful experiment); | and one cross belt. 


The power, instead of being transmit- 


that, when applied to the cupola, more perfect and uniform | ted from one shaft to the other through cog wheels, is ap- 
combustion is produced, securing rapid melting, softer and bet- | plied directly to each shaft, and the stress and wear is al- 
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ROOTS ROTARY BLOWER MANUFACTORY. 


the well known steel works of Herr Krupp, at Essen, Prus- 
sia, and in the equally celebrated works of Messrs. Sir Jo- 
seph Whitworth & Co., Manchester, England, and in nearly 
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ull the Bessemer steel works of Great Britain, nearly one 
hundred being in use in the city of Glasgow alone. In all, 
about one thousand are in use in England at this time, and 
a large number on the continent. By the aid of one of these 
machines Mr. W. Ireland, the noted iron founder, made a 
250 tun anvil block, probably the largest casting ever made, 
melting the iron at the rate of thirty tans per hour, and com- 
pleting the entire work in a little over eight hours. 

This blower received the highest award conferred on ma- 
chines of this class at the Paris Exposition of 1867. We 
notice that it is on exhibition in the American department at 
the exposition now being held in Vienna, It has also re- 
ceived the highest awards for three years successively at the 
Fair of the American Institute of this city, and also the 
highest premium at all the industrial expositions held in the 
city of Cincinnati, Ohio. 

For further information address the inventors and propri- 
etors at Connersville, Ind., or S. S. Townsend, general agent, 
81 Liberty street, New York city. 
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END OF ANOTHER HALF YEAR. 
With this issue a number of six months’ subscriptions, 
which commen-ed with the year, will end. We hope all 
such subecribers will renew, and it will gratify the publish- 


ers if each would send a new subscriber. It is just as easy 


to remit $3 for two names for six months as half the amount 
tor ene name, and it suits the publishers much better. Re- 


mittance by postal order is the safest and best. Address 


Monn & Co., 87 Park Row, New York city. 
re ee 


NECESSITY FOR SANITARY REFORM. 


In another column of this issue will be found a continua- 
tion of our series of ‘‘Sanitary Notes,” a paper on the subject 
of ‘‘ Sewerage and Sewage,” devoted mainly to a brief de- 
scription of the various projects for the utilization of re- 
fuse filth, so as to transform itfrom asource of expenditure 
to one of valuabl3 profit. In large cities the question of ob- 
taining the fertilizing matter from the material, though in 
itself one of nosmall importance, is, owing to the vast 
quantities of the latter produced, subordinate to the prob- 
lem of disposing of the noxious substance in such a marner 
that it shall not breed disease or nurture pestilence iu the 
narrow and confined limits of thickly populated districts. 
It need not be pwinted out that without an effective system 
of seweis, which not only convey away the filth but also 
form complete drains for every portion of the city, the re- 
moval cf this waste is impossible. Here, where the main 
conduits are on a level below the high water mark of the 
rivers into which they empty, or are distorted to convey their 
contents (hypothetically) up hill, or where the branch sewers 
connect with mains set on a superior level, nothing else is to 
be expected than a stagnation of contents in the tubes, and 
in the former instance their reflux through the action of the 
entering tides. 

Bad as such a state of affairs is, and pressing as is the in- 
vitation which it holds out to epidemic and zymotic diseases, 
it nevertheless obtains in New York and probably many 
other cities of which the growth has been proportionally 
rapid. Some of the daily journals, notably the World, have 
recently taken up the subject, and the information published 
is well calculated to arouse the citizens of the metropolis to 
a sense of the insidious dangers to whit® they are constant- 
ly exposed. The death rate from zymdtic diseases alone 
averages 9,000 a year within the corporate limits, and the 
cases ef sicknoss aggregate from the same period at least 


100,000. 
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It requires but a casual stroll through certain por- 
tions of the city to determine the reasons for this fearful 
mortality. 

Probably the action of the tides, as above described, for- 
cing the filth back and often out of the street culverts, is a 
prolific source of the miasm of the lower lying districts. 
It is but a few days since that, in passing through a street 
contiguous to the Hudson river, we ourselves observed that, 
after a heavy rain and at high tide, the gutters and roadway 
in the neighbcrbood of the openings were flonded over a 
considerable area, and to several inches deep, wit}: a black, 
horrible liquid, in which, despite its disgusting odor, the 
street urchins were holding especial revel. For such glaring 
faults as this there is clearly no excuse, even if any in de 
precation be admitted for the negligence to which the more 
hidden defects of the uptown sewers must be ascribed. Cel- 
lars are flooded, and the soil, permeated with filth, giving 
rise to deadly mephitic gases, makes the locality a hot bed 
for disease, criginating that scourge of children, cholera 
infantum, and also the rheumatism, scrofula, fevers, and in- 
numerable pulmonary complaints of adults. In the new and 
manufactured portion of the city, in the neighborhood of 
Central Park and above, the condition of matters, though 
less apparent, is not much better. Some years since Gene- 
ral E. L. Viele published a map of Manhattan Island, show- 
ing the leAd of the natural water courses and ponds, the 
beds of which, like that upon which the Tombs or city 
prison now stands, were quagmires and soaking bogs. This 
man disappeared, but was resurrected by the Citizens’ Asso- 
ciation in 1865, and from ita topography the origin of the 
maladies prevailing in certain quarters is readily traced. 
Old marshes, which, in the overwhelming desire to ruise 
grades and make streets, were filled up with sand and stone, 
have asserted their existence and converted the land iato a 
sponge, absorbing the filth which flows from the faulty sew- 
ers. Inthe upper portion of our city, even at the present 
time, there are streets, raised far above the normal grade, en- 
closing lots on the bottom of which stagnant pools still ex- 
ist; and we can recall localities which, now thickly built up, 
wee, hardly ten years since, sites of skating ponds of con- 
siderable extent. This land, as well as whole districts indi- 
cated by General Viele’s map as the former beds of water 
courses, is now covered with many of the finest residences 
in the city, the owners of which, though experiencing sick- 
ness in their families, little suspect the hidden cause to 
which the preva‘ence of disease is due. 

We notice with gratification a revulsion of opinion against 
filling in, as a means of reclaiming ground from bogs and 
swamps. The health authorities of Brooklyn have already 
taken steps in another direction, and have appropriated 
funds to pump off the water from submerged land | efore 

This, we think, is the wisest course the 
Health Board can pursue. Burying a nuisance out of sight 


i$ | is not abating it, and merely covering up so formidable an 


enemy to public health renders it doubly dangerous by con- 
| cealing its existenc2 until it becomes recognized through its 
deadly effects. The pumping operations can be accom- 
plished very expeditiously, while the filling up process takes 
a great deal of time; and the expensive nature of the Istter, 
for material, labor, and cartage, would cost the city or the 
owners a much greater sum than that for which the property 
when filled in could be sold. 

We need rapid transit, and our present system of docks is 
a disgrace to any civilize] peeple; but great as are both our 
wants in this direction, they are exceeled by the urgent ne- 


cessity which exists for a thorough overhauling and, if need. 


be, entire alteration of our sewerage. 


See 
RENEWAL OF THE REWARD OF ONE HUNDRED 
THOUSAND DOLLARS. 

The Legislature of the State of New York has recently 
renewed, for the period of one year, the offer of one hundred 
thousand dollars reward for improvements in canal naviga- 
tion. Tunis will be good news to scores of inventors. 

The law making the offer of this large reward was origin- 
ally passed in 1871, and the text thereof was given in the 
ScIENTIFIC AMERICAN of May 6in that year. It provides 
for the payment of one hundred thousand dollars to the 
introducer of a plan, for navigating the Erie canal in this 
State, which shall prove on actual trial to be better and 
more economical than the existing method of towage by 
horses. The following are the chief requirements of the 
law: 

A Board of Commissioners is appointed, consisting of 
George B. McClellan, Horatio Seymour, Erastus S. Prosser, 
David Dowa, George Geddes, Van R. Richmond, Willis S. 
Nelson, George W. Chapman, William W. Wright, and John 
D. Fay, whose duty it is to practically test and examine all 
inventions that may be submitted to them, by which steam: 
caloric, electricity or any notor other than animal power 
can be practically and profitably applied to the propulsion of 
buats upon the canals. Such tests and examinations are to 
be confined to the season of canal navigation inthe year 1873, 
and the Commissioners are required to demand that the com- 
peting inventions shall be tried practicaliy upon the canals 
at the expense of theapplicants; that the boat shall, in addi- 
tion to its weight of machinery and fuel, be able to transport 
at least 200 tunis of cargo, be able to run ata speed of not 
less than three miles per hour, be easily stopped and backed 
by its own machinery, which should be simple, economical, 
and durable, and readily adapted to the present canal boats. 
Lastly, the law requires before an award is made that ‘‘ the 
Commissioners shall be fully satisfied that the invention or 
device will lessen the cost of canal transportation, and increase 
the capacity of the canal.” 

Quite a number of boats were tried last year on the canal; 
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and in our paper of February 15, 1878, will be found a brief 
description of their construction and performances, 

Individuals who propose to compete for the prize should bear 
in mind that it is not simply the propulsion of the boat ahead 
that is required. It isnot only the propulsion, but the steer- 
age, rapid and economical handling of the vessel when in the 
canal. It is easy enough to drive a canal boat in open water 
by steam power, faster and cheaper than by horse towage. 
But to do so in a narrow canal, where the stoppages are fre- 
quent, the water shallow, the delays considerable, the boats 
constantly passing or repassing or dashing into each other, 
crowding together, jamming fast, etc., is a difficult problem. 
Evidently the boat should b:} provided with a variety of ap- 
pliances to meet and prumptly overcome the various exigen- 
cies to which it is to ke subjected. It should have power to 
move laterally as well as longitudinally, at the will of the 
commander, and should have facilities for quickly anchor- 
ing and getting under way. Inventors will do well, there- 
fore, to turn their attention to other things besides the mere 
form of the propellers. These have been invented already 
by the hundred, and little or no advantage hus been recured 
from any of them. A velocity of only three miles per hour 
is needed, and this the ordinary propelling devices will onsi- 
Jy supply. 

The dimensions and other particulars of the Erie canal are 
as follcws: Depth, 7 feet; width at top, 70 feet; wieth at bot- 
tom, 56 feet; length, 345 miles; number of locks, 72. 
The locks are 110 feet in length over all, admitting boats 
9C feet long. The width of the locks at the surface of the 
water is 18 feet, and at bottom 17 feet 43 inches. The larg- 
ert boats used on the canal are 96 feet long by 17 feet 8 inch- 
es beam, with a depth of 9 feet. Such boats draw 6 feet of 
water, and each of them carries 240 tuns. 

_ OOOO te 


COMETS,---THEIR CHARACTER AND 8)URCE. 


The spectroscope shows us that comets consist of a mass 
of carbon dust, so diffus:d as t; make them bulky with lit- 
tle weight, and this explains at ence the cause 9f the total ab- 
sence of refraction of the light freely passing between those 
minute dust particles. 

In regard to the question ‘‘ whence these masses of dust 
particles came,” Zéllner, whose observations and calculations 
we mentioued in a former article on the sun, holds that the 
solar eruptions throw up masses, consisting chiefly of hydro- 
gen, ejected from the sun with a velocity of 133 miles per 
second. He comes to the conclusion that a3 thrice this velociry 
would carry material entirely beyond the limits of solar at- 
traction, a somewhat less velocity would throw it to distan- 
ces corresponding to those of the comets. He thinks, there- 
fore, that comets originate from the sun, and are thrown out 
from that body finally to return thereto, just as volcanic ma- 
terial isthrown out from the earth and carried through our 
atmosphere, eventually coming down at remote spots. 

Any doubt in regard to the possibility of the existence of 
such enormous projectile forces is removed by the actual 
observations of Jansscn, Lockyer, and Respigbi. ‘The latter 
says: ‘‘ The solar surface is the seat of movements of which 
no terrestrial phenomenon can afford any idea; masses of 
‘matter, the volume of which is many hundred times greater 
than that of our earth, comp]etely change their position and 
form in the epace of a few minutes, showing motion of which 
the velocity is measured by hundreds of miles in a single 
second.” Professor Young has observed a solar ex plosion of 
which the mean velocity, between the altitude of 100,000 
and 200,000 miles above the solar surface, was 166 miles per 
second; as this indicates an initial velocity of 200 miles per 
second, it is sufficient to carry the projected matter beyond 
the orbit of the earth. 

Schiaparelli, inthe Astronomische Nachrichten, calls the 
comets ‘‘cosmical clouds.” He says: ‘‘ Cosmical clouds will 
always appear to us as comets when they pass near enough 
to the earth to become visible.” The comparison is indeed 
striking; as watery clouds ascend in our atmosphere and 
float around the earth, so the fiery clouds from the solar sur- 
face ascend into |lanetary space and float around as ccmets. 
Beth are raised by solar heat and are afterwards cooled. 

It is possible that the hydroven in the solar protuberances 
is at first eo abundant tha. its spectrum overcomes the spectra 
of the other materials which it may hold, as it were, in solu- 
tion; and that while being projected, it expands by its gase- 
ous nature in the planetary space, leaving the carbon and 
other materials, as a mass of dust which slowly disintegrates 
by the disturbing influence of the solar heat, planctary at- 
tractions, and adhesion of the different particles, forming 
finally great numbers of small and dense masse, which will 
fly around the sun in the form of a belt; and when some of 
them at last come down upon the earth, we call them mete- 
ors. Schiaparclli further says: ‘‘ Gradually the products of 
disintegration are distributed along the comet’s orbit; and 
if the earth’s orbit cuts this, tha phenomena of shooting stars 
are produced.” 

Two interesting facts are connected with these views; one 
is that the position of some ‘well determined meteor streams 
coincides with the orbit of a comet; the other fact is tbat 
recently chemists have extracted hydro-carbon from meteoric 
masses: indicating the hydrogen which the spectroscope 
shows to exist in excess in the solar protuberances, and the 
carbon which the same instrument shows to exist in excess 
in the comets. 

1) 
A PERFECT VACUUM. 

The ancient philosophers who defended the theory that 
“ Nature abhors a vacuum” were greatly derided by their 
opponents; but modern research would seem to confirm 
their views. There isan anecdote that Galileo, who, as our 
readers know, lived in the yeventeenth century, on being con- 
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sulted by some engineers of Florence who found it impossi- 
ble to raise water in a pump barrel higher than thirty-four 
feet, told them that Nature’s abhorrence of a vacuum ex- 
tended only to a hight of thirty-f.ur fect; and that beyond 
that hight, it had no objection to an empty space. Galileo’s 
pupil Torricelli first demonstrated, by actualexp-riment, the 
cause of water rising in a pump barrel from which air had 
been exhausted, and his theory was firmly established by the 
experiments of Pascal. Torricelli‘s experim-nt can be read- 
ily reproduced. Take a glass tube. more than thirty inches 
long, filled with 1wereury, from which the air has been ex- 
pelled, Put the open end of this tube into a cup filled with 
the same liquid, and the mercury in the tube will fall until 
it has reached a night that can be balanced by the pressure 
of the atmosphere. The space in the tube above the mer- 
cury is called the © Torricellian vacuum,” and is the most 
perf ct vacuum that can be produced by mechanical means. 
By a perfect vacuum we mean empty space, and this space 
above the mercury is supposed to contain two substances: 
1st. The vapor of mercury, which is there in virtue of the 
principle that evaporation takes place from the surface of 
all liquids, at all temperatures except that of absolute zero. 
2nd. 'Tue subtle and clastic medium of ether, which ‘s sup- 
posed to pervad: all space. Many physicists bave <ade ex 

periments to delermine the existence of this ether, but its 
effects are best observe: in the motions of Encke’s comet, 
who<e periods of return to its perihelion are constantly di- 
minishirg. The undulating theory of light is also based on 
the existence of the cther. 

It becomes intresting, thev, to inquire whether a perfect 
wacuun can be produced in any manner. Admitting tke 
existence of the ether, which has some tension, even though 
it be too small to be measured by the most delicate instru- 
ment, it will be seen that the problem cannot be solved, un- 
Jess we can destroy the tension of this ether. There is a 
theoretical temp-rature, at which (if it could be produced) 
all vapors would lose their tension. This is the point of 
absolute zers, at which all heat motion ceases. This is 
a point which can never be reached in practice, but can 
readily bz determined, and is marked on the thermometric 
scale as follows : —219°2° Réaumur’s scale, —274° centigrade 
scale, —461'2°, Fahrenheit’s scale. 

Before closing. we will explain howa degree of exhaustion 
can be reached, which is almost perfect with the exception 
of the ether. In the use of an ordinary air pumy, at. cach 
stroke a pump full of air is removed, and theremaining air 
expands an fills the whole space. Hence, with the most 
delicate machine, there will always bo some tension in the 
receiver, unless other means are employed. L:t the pump 
and receiver b2 filled with carbonic acid instead of ordinary 
air, and Iet this b> extiausted by successive strokes of the 
pump until the tension is very slight. Then introluce pot. 
assa or caustic lime, which will absorb the rest of tle car- 
bonic acid, leaving a perfect vacuum, as far as can bo ascer- 


ta’ne] by a measuring instrnment ar gage, 
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TIME AROUND THE WORLD. 


We have rec sived cf late sundry queries from correspond- 
ents relative to the gain or loss of time in circumnavigating 
the globe. Tho3e who have not found answers in the col- 
unins devoted to such ;urpose will receive a general re- 
sponse in the following rather amusing discussion recently 
carried on between two grave and learned French szvants on 
the same rather paradoxical topic. M. Jules Verae, of the 
French Geographical Society, has written a book entitled a 
“Tour around the World ia ‘T'werty-four Hours.” What the 
nature of the contents of the volume is, we know not; but 
at all events it excited M. J. Bertrand, of the Academy of 
Sciences, to attempt to pose M. Verne with the following 
conundrum: ‘‘A person, supposed to be furnished with the 
necessary means of transportation, leaves Paris at noon on 
Thursday; he travels to Brest, thence to New York, San 
Francisco, Jeddo, ete., returning to his starting pvint after 
twenty-four hours, that is, encircling the globe at the rate of 
15’ of longitude per hour. Atevery station, as he passes on 
his journey, heasks: ‘‘What time is it?” and he is invariably 
answered: ‘‘ Noon.” He then inquires ‘what day of the 
aveck is it?’ At Brest, “ Thursday” is the reply, at New 
York the same; but on his return, supposing he passes 
Paris fromthe east and stops at Pontvise, a town some 19 
‘miles to the northwest of that city, le will be answered 
“Friday.” Where does the transition happen? Or when, if 
our traveler ts a good Catholic, should he consider Friday’s 
‘abstinence from meat to begin? ‘‘ It is evident,” continues 
the questioner, ‘‘that the transition must be sudden, and 
may be considered to take place at sea or in a country where 
the namss of week days are unknown; but,” he conrinues, 
“suppose the paralic] at which 1t happens should fall on a 
continent habited by civilized people speaking the same Jan. 
guage, ard that there should be two neighbors separated, 
say by a fence, on this very parallel. Then would not one 
st y it was Thursday, at noon, while at the sume moment the 
other would assert it to be Friday, at the like hour?” 

M. Verne answers as follows: It is true that, whenever u 
person makes the tour of the globe to the cast, he gains a 
day, and similarly when traveliug to the west he loses a like 
period, that is to say, the twenty-four hours which the sun 
in his apparent motion occupies in describing a circle around 
the earth. This isso real and well recognized that the ad- 
ministration of the French navy gives a supplementary 
day’s ration to vessela which, leaving Europe, double the 
Cape of Good Hops, while it retxins on the contrary a simi- 
lar provision frou ships rounding the Hora. It is also true 
that, if a parallel. existed, such as above described, across an 
inhabited region, therc would bo comrlete disagreement be- 
tween tho papple adjacent thercto; but this paraliel does not 


exist, for Nature has placed oceans and deserts in our path 
where transiti.n is made anda day gained or lost uncon- 
sciously, Through an international convention, the point 
for making the days agree las been fixe | at the meridian of 
Manilla, Captains of vessels, under the same rule, change 
tae dates of their log books when they pass tle 18th meri- 
dian. 

Edgar A. Poe, if we are not mistaken, avails himself of 
this apparent puzzle, in one of his desu'tory sketches, to 
point the story of an individual whose would-be father in- 
law refuses him the hard of his adored, with her concomi- 
tant of an agreeably large dowry, until that time shall hap- 
pen when “ two Sundays fall in a week.” The luckless lover 
in despair gocs to sea, sails round the world, and returns to 
renew his suit exactly one year from his departure. In the 


course of cvcnts a discussion takes place betw~en himself 


and the stern parent relative tothe present day of the week, 
in which he iasists thai it is Monday, and the old gentleman is 
equally positive that it is Sunday. The one produces his 
diary, kept since his departure; tho other falls back upon 
the calendar, Finally it transpires that the traveler in sail- 
ing round the globe to the east has cained a day in his reck- 
ening; hence both disputants are right, two Sundays have 
come together, andthe happy dénvuement follows. 
1 ee: 
THE TEXAS PACIFIS RAILROAD. 

The line of the Texas and Pacitic Railroad, which is one of 
the youngest of the great transcontinental routes now in 
process of construction, is, with its connections, to connect 
New York with San Diego, on the Pacific coast, and thence 
with San Francisco. In extent, the road toits terminus will 
be four hundred and fifty miles shorter than any line now 
conuecting the metropolis with Sin Francisco, or, with its 
branch to the latter city, will not exceed, in the distance passed 
over, any of the present routes. 

The surveys across the continent, which have recently 
been made, indicate that the region chosen is especially 
adapted to the construction. Among the remarkable fea- 
tures, it may be noted that the summits to be crossed are 
about thirty-two per cent less than those on existing Pacific 
roads, while the grades and curvature will be about sixty- 
two per cent less. The climate through which the line is 
lozated is so favorable that notrain need be delayed by snow 
or similar obstructions, common upon the northern roads; 
and an abundance of excellent coal for fuel is accessiblo at 
numerous points. The entire rail transportation between 
the waters of the Pacific and New Orleans will be less than 
1,800 miles, and with ports in Texas, something under 1,500 
miles. Adding to these advantages the bordering Mexican 
States, with their great mineral wealth, together with the 
immense traffic of Texas, Califoroia, New Mexico, and Ari- 
zona, it certainly, seems that the enterprise will prove of 
great value, both nationally in opening to trade an almost 
unr:valed section of the country, and individually in the 
large profit which it must yield to its projectors. 

As regards the progress of the road, we have before us the 

report of the Presid: nt, Hon. Thomas A. Scott, in which it 
is stated that nearly four hundred miles of the line have been 
graded, and the bricging so far advanced as not to retard 
the laying of the iron. Tie greater portion of the ties nved- 
ed have been distributed, and the rails, ctc., for three hun- 
dred miles, are being forwarded to cities along the route as 
rapidly as possible. The labor has been accomplished since 
last October in the face of serious obstacles in the way of 
transpurtiny material. Work has al‘o been begun at San 
Diego, and is being rapidly pushed forward. The grant of 
six millions of dollars of bonds, made by the State of Texas, 
to the road was coupled with the condition that the line 
west from Marshall, and west from Texarkana, should be 
completed to a point of junction near Fort Worth. by Janu- 
ary 1, 1874, so that by that date quite an cxtensive portion 
of the route will be finished. 
Pre.ident Scott considers that, judging from past progress, 
the entire road will be built within a period of five years‘ 
and consequently much within the time granted for its com- 
pletion. 


<@ 
Fishing Tackle. 

We were shown a few days ago a trout fishing rod, made 
for r friend of ours by Mr. Thomas Tout, of Kingston, Mass., 
which excels in beauty anything we have seen in this line 
for some time. 

It was made of lance wool, and provided with a number 
of extra tips of the same material and of bamboo. The 
mountings were silver plate, finely finished and of chaste 
pattern, The rod possesser, in an unusual degree, that 
peculiar clastic quality which an expert fisherman readily 
understands by the handling, but which it is difficult to 
adequately describe. It was very light, weighing only 
8 ounces, as flexible as a whip thong, and strong enough to 
land a grampus. 

ee ee ig Ag 
A Competitive Trial of Rock Drilling Machines, 

It has been announced that a trial of apparatus used in 
quarrying and boring rock will be held at Pittsburgh, Pa., 
on July 8,9 and 10 provimo. To this competition, owners 
and patentees of drilling apparatus, whether worked by hard, 
compressed air or steam, drilling bits and toola, electric and 
other fuses, and all other appliances used in rock cutting 
and mining are invited to send their inventions. Steam 
power will be furnished gratuitously, and the trials will take 
place in a quarry, so that, really practical results will be ob- 
tained. These experiments are likely to be of great interest 
to the coal mining population, to whom the necessity of 
practical mechanical appliances is one of great importance. 
Farther particulars will be found in our advertising columns, 
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SCIENTIFIC AND PRACTICAL INFORMATION. 


THE PROPER MOTION OF PROCYON. 


M. Struve, director of the Russian Central Observatory at 
Pulkowa, has discovered a very small star, at a distance of 
about two seconds from Procyon. The position which this 
body occupied during the observations accords perfectly 
with the hypothesis of Dr. Auwers that the irregular move- 
ment of Prucyon is dus to its movement around some small- 
er and hitherto unknown companion, through a period of 
about forty years. he mass of this new star, it is con- 
cluded, cannot be less than half that of the sun. 


PROGRESS OF THE 8T. GOTHARD TUNNEL. 


During the month of March. last, the piercing of the St. 
Gothard tannel advanced to 806°4 feet. Tle total number 
of workmcn employed is 813. Considerable difficulty has 
been experienved owing to the p»rcolation of water through 
the micaceous rock. At one time, the flow averaged 75 
quarts per second, greatly delaying the progress of the 
work, 

RUSSIAN OBSERVATION OF TRANSIT OF VENUS. 


The Russian government has appropriated 70,000 roubles 
(about $55,000) for observation of the coming transit of 
Venus. Twenty-four expeditions will be dispatched to va- 
rious parts of the globe. 


A NEW BLUE COLOR. 


A new shade of blue of great beauty has been obtained by 
Springmih: frcm a secondary product derived from the 
manufacture of artificial alizarine. Ths color is conse- 
quently ex:racted indirectly from anthracene, produced from 
tar. It is stated that, under certain conditions, it is superior 
to the aniline blues, but at present its cost is quite high. 


CASTING THE STANDARD METERS. 


The International Metric Commission, which met iv Paris 
in October Jast, decited that each of the States represented 
should be supplied with a standard meter made from iridia- 
ted platinum, and that the manufacture of all the bars 
should take place at the same time and from one melting of 
the alloy. Before preceediog with this extensive and delicate 
operation, the French section of the commission, to which 
the work is entrusted, have recently caused to be made two 
type meters in order to test the processes which will be here- 
after employed in forming the standards. M. Deville hav- 
ing succeeded in cbraining iridiated platinum in a perfectly 
pure state, the fusion and casting of the types recently took 
place in his Jaboratory in presence of the President of tho 
Republic and many other distinguished personager. Nine- 
teen and four fifths lbs. of platinum were, by the action of the 
oxyhydrogen flame, me'ted in 45 minutes with 2°2 )bs. of 
iridium, the latter, it may be here remarked, being by far 
the least fusible and hardest of the metals which accompany 
platinum Jn its natural state. The ingot was cast in a mold 
formed from a block of carbonate of lime, tle interior sur- 
fac2 of which was brought to the state of caustic lime under 
the excessive temperature therein developed. By th s means 
all risk of fissures within was avoided. The metal cooled in 
the mold, retuining its brilliant surface, after which the bar 
was suitably rolled and finished. The operation was a com- 
plete success, and will be repeated with the 440 Ibs. of alloy 
necessary to compose all the standar.is. This will be a met- 
allurgical process, says L2s Msndes, far exceeding in magni- 
tude anything of similar nature that has yet been attempted 
with these inalterable meta's, 


NEW HORTICULTURAL FERTILIZER. 


Some time since we called attention to a new chemical for- 
tilizer for horticultural purposes, suggested by Dr. Jcanix } 
of Paris. Les Mondesof recent date, in commenting on re- 
sults obtained by its use, says that it represents the feriiliz- 
ing principles of at least one hundred times its weight of 
concentrated animal mauure, and supplies to the plants 1i- 
trogen, phosphorus, potash, sulphur, and iron ina com- 
pletely soluble state. The compound consists of 400 parts 
of nitrate of ammonia; 20) parts biphesphate of ammonin; 
2€0 parts nitrate of potash; 5U parts muriate of ammonia; 
69 parts sulphate of lime, and 40 parts sulphate of iron. 
These ingredients are pulverized «nd mixed. Onc dram of 
the powder (about a teaspoonful) is then dissolved in a 
quart of water and a wineglassful of tne solution given two 
or three times a week, in accordance with the health and lux- 
uriance of the vegetation. 

The plants may be placed in any kind of carth, however 
poor, even pure sand, or may not be potted at all. It is 
stated that certain flowers, the fuchsia, for example, may be 
cultivated without earth by simply placing the atalk ia a jar, 
at the bottom of which isan irch or soof water, just suf- 
ficient to cover the ends of the roots. Tothe fluid a y:ropor- 
tional quantity of the fertilizer is added, as above specified, 
once in eight days. The foliacsous development of plants 
treated with the substance is said to be truly wonderful, and 
yet the rapid growth of the leaves does not int rfere with 
the most luxuriant flowering. To this we may add that 
quite recently we have tried a compound hastily composed 
of the majority of the substances above detailed, merely as 
an experiment, on a small and sickly fuchsia. Tho plant 
was Crooping and little else remained than a half dry stalk. 
After two applications of the fertilizer, its effect was appar- 
ent, and at the end of ten days, during which probably half 
a pint of solution had been supplied tothe earth, new shoots 
had sprung out, leaves formed, and the entire plant became 
perfectly loaded down with buds. 

e 

T. J. A. says: The ScIENTIFIC AMERICAN is the most 
valuable paper within my knowledge, and I havo read all 
the foremost papers in tho land. 
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NEW RIFLE ATTACHMENT FOR FOWLING PIECES. 

We were recently shown, at the store of Messrs. Cooper, 
Harris & Hodgkins, No. 177 Broadway, in this city, a very 
ingenious device whereby an ordinary central fire, breech 
loading, double barreled fowling piece can be ai once trans- 
formed into a rifle. The appliance, which may be combined 
with either one or both barrels, is simply an extra barrel, or 
tube, of steel, rifled within. Exteriorly it is made to exact- 
ly fit the interior of the bore, a suitable enlargement at one 
extremity rendering it conformable to the cartridge chamber. 
It is pushed into the breech with no more trouble than in 
ordinary metallic cartridge, and completely lines the barrel, 
from the rear flush to the muzzle. 

For sportsmen who desire to travel light, without the extra 
weight of both fowling piece and rifle, we should think this 
to be an excellent and convenient arrangement. Its small 
size enables it to be readily transported in the field, so that 
the hunter is provided with a piece,-one barrel of which is 
adapted for shot and the other for ball; or if, while pursuing 
birds or small animals, he suddenly sights larger game, he 
can immediately alter his gun from asmooth bore to a single 
barreled rifle, or, if he has two extra tubes, to a double 
barreled rifle, 

me 
NEW MODE OF CHAIR CONSTRUCTION. 


We have, in the past, called the attention of our readers 
to the defective construction of modern household chairs, 
which, however well seasoned the timber used in their ma- 
nufacture may be, are rarely durable, or even able to with- 
stand for a short time the ordinary wear and tear of mo- 
derate use. The inventor of the device which we illustrate 
herewith proposes a simple arrangement which, he claims, 
adds greatly to the strength of the piece of furniture through 
disposing the material so as to provide for opposing the 
strains in the most effective manner possible. The most de- 
structive of these strains occurs when the chair is tilted back 
by a heavy occupant. The tendency is for the seat and back 
legs to close or form a more acute angle, and for the seat and 
fore legs to open or form a more obtuse angle, as also for the 
fore legs to withdraw from the seat. 


These tendencies he directly opposes by introducinga brace, 
counterbrace, and tie; and in order that one shall assist 
the others, these various parts are embodied in light and 
handsome metallic trussings, which, at the angles, are let 
into and attached to the rails and legs of the chair by means 
of bolts or heavy screws, as shown in our illustration. 

Very light castings, thus applied, securely hold the arti- 
cles together, and give permanent stiffness and strength to 
the lightest chairs. These castings, of malleable iron, may 
be made plain or ornamental, japanned, silvered, or gilded, 
and are applicable to the cheapest as well as to the most cost- 
ly chairs. Patented March 18, 1873. For further particulars 
address G. F. Ells, Deposit, Delaware county, N. Y. 

_ St OO 
Miller’s Combination Sprinkler, 

Messrs. Underhill & Miller, of No. 188 Water street, this 
city, manufacture an improved form of combination sprink- 
ler, which is excellently adapted for farm uses. The imple- 
ment consists of a large syringe provided with a one-sided 
spout full of small holes on the upper side, through which 
a liquid, destructive to noxious insects, can be thrown in 
spray on the under side of the leaves of plants. The sprink- 
ling spout can be easily detached and straight pipes of va- 
rious sizes substituted in order to fit the device for use as a 
syringe for cattle or ordinary medical purposes. All the ap- 
pliances are packed in a neat case, and are accompanied by 
packages of Miller’s compounds for trees and plants and also 
for veterinary uses. We have used the apparatus and can 
recommend it to those of our readers who may have gar- 
dens to cultivate and cattle to care for. 

-_ OO H OO 

PROFESSOR CRYNI, of Brussels, and others, have found 
favorable results from the administration of large doscs of 
iodide of potassium in the second stages of Bright's disease. | 


BLACKING BOX. 

Our illustrations represent an improved form of blacking 
box, affording both perspective (Fig. 1) and sectional (Fig. 2) 
views. It will be noticed that the receptacle for the black- 
ing is made saucer-shaped, the rounded bottom allowing all 
of the composition to be used The sides are vertical, ex- 
tending down from the upper edge to form a support for the 
box and also to receive the cover which fits over the upper 
flanged portion, as shown. 


The advantages claimed are economy in the use of black- 
ing, none being wasted by caking in sharp corners, ready re- 
moval or affixing of the cover, and the absence of rough or 
sharp edges which cut the brush. Patented July 11, 1871. 
For further particulars address the inventor, Mr. Dennis 
O’Leary, Hubbard, Trumbull county, Ohio. 


CARRE’S ELECTRICAL MACHINE. 


This machine consists of an arrangement by which a cur- 
rent of electricity is derived from a combination similar to 
the electrophorus. 

A is the base of wood or metal, 14 inches thick and 16 inches 
square. Band C are two round pillars of wood (or ebonite), 
B being 10 inches and C 17 inches long; they are both 2 
inches in diameter. These pillars pass through the base, 
and have nuts below to fix them securely. E is a round 
ebonite (or glass) rod, 1jinches in diameter and 16 inches 
long + the piece of it screwed into B. The rod, D, is of 
glass or ebonite, 8 inches long, and the same diameter as the 
other, with a piece 1 inch long at the lower end fitted with 
cement into C, and a piece 24 inches long at the upper end 
going up into the prime conductor, F. The conductor is a 
cylinder of tin plate lacquered black, with two brass spheric- 
al ends fitted into it, one of which has a pipe soldered into 
it, up which the end of the glass rod, D, goes and fits tight. 
The rod, E, has a hole, tapped with a screw thread in the 
upper end, and a screw is put down from inside the conduct- 
or into this, and secures the conductor to the rod. 

1 and 2 are disks of ebonite—1 being 12 inches and 2 being 
18 inches in diameter. They are fixed to the axes 4 and 3 
respectively, 4 is turned by the pulley wheel and handle 5, 
and this pulley wheel drives 2 at a rate six times as fast as 
4goesround. The rate of the upper disk may be more than 
this, but should not be less. The lower disk is 4 inch thick, 
the upper one a full ;,. The axes are of wood, with brass 
fittings at the ends. 

The band in the figure is represented as crossed, but it is 
nomatter which way 2 turns. At G isa collar of brass, with 
a pinching screw to hold it on the rod, E, and this collar car- 
ries the pin at the end of the axle 8, on which it turns. H 
is a brass pipe carried by a similar collar, and carrying the 
comb for collecting the electricity as near as possible to the 
surface of 2; at the other end is a bell, K, capable of rota- 


ting stiffly on its axis, carrying the brass wire, J, with a ball 
at the top, which can be thus made to touch the conductor 
or be fixed at any distance from it. AtI is a comb attached 
to the conductor; and on the other side at O a piece of ebon- 
ite, about 24 inches long and 1 inch wide, is attached to the 
conductor parallel with the disk 2, and having on the side 
next the disk a piece of varnished paper cemented to it with 
four or five points cut on the edge of the paper, which is 
somewhat wider on one side than the ebonite plate, so that 
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these points are projecting in the direction in which the disk 
2 is turning. A correspondent says that he put this apparatus 
to his instrument as a matter of faith: it seems to work as 
well without it, and he does not in the least understand what 
its office is. Lastly, at L L is the rubber, consisting of two 
cushions, which clasp the disk 1 closely, and are supported 
by two thin wooden springs, L L, fastened toa block of wood 
at the bottom, which slides on and off on a dovetail fixed to 
the base A. The cushions are covered with thin leather, 
stuffed with horsehair; and the amalgam is bisulphuret of 
tin, called aurum musioum, rubbed on the cushions. The 
disks overlap by 4 inches, and run as close together as pos- 
sible. The disks should be carefully selected, without wind- 
ing or buckles inthem. When the machi? is in action, the 
comb at H is connected with the ground bjea chain, and the 
ball at the top of J is brought away from the conductor till 
the striking distance is attained. This machine gives from 
3 to 5 inch sparks easily and in torrents, with a condenser 
showing a square foot of surface. One or two of the sparks 
are enough for most people. Tliere isa necessity for occa- 
sionally washing the disks, first with fluid magnesia and then 
with paraffin, as the ozone appears to turn the sulphur of 
the ebonite into a coating of sulphuric acid, which attracts 
moisture. This would be avoided by glass discs, but they 
produce much more friction. A piece of Bristol board well 
dried, and when well dry well coated with shellac, might be 
tried for the disk 2. If glass rods are used for E and D, 
they should be coated with shellac, as the machine is much 
inclined to blow and leak everywhere. 

The above, from the English Mechanic, will inform those 
of our correspondents, who have asked for descriptions of the 
construction of an electrical machine, how they may make a 
good instrument. 

-__o_ 1 0 Oe 


TOBACCO HANGER. 


Green tobacco is suspended in the drying house by lash- 
ing the stalks to horizontal poles with twine, an operation 
requiring some skill, necessitating waste of cord, and often 
causing injury to the leaves. Dr. Frank C. Johnson, of 
Brooklyn, N. Y., in order to improve upon this system, has 
recently patented a simple and ingenious invention, illustra- 
ted herewith, which will doubtless find ready appreciation 


among all cultivators of the nicotian weed. The butt end 
of each stalk is passed through an oval metal ring, Fig. 1, 
on the inner side of which are formed a number of notches 
and two spurs. By the means shown in Fig. 2, the plant is 
then suspended to a hook or nail, its own weight crowding it 
against the sharp projections, which firmly hold it. To re- 
move the stalk when the tobaccois dry, it is only necessary 
to lift it and crowd it to the side of the ring opposite the two 
spurs, when it will readily pass out of the holder. Patented 

August 27, 1872. 
—_——->1 8 

How Deltas are Formed. 

It appears from the observations of Mr. David Robertson, 
F. G. S., that in fresh water particles of clay were held sus- 
pended for a long time before wholly subsiding, while salt 
water, or a mixture of salt and fresh, became comparatively 
clear in the course of a few hours. The results showed 
that water only slightly brackish had a great power in pre- 
cipitating the clay, and from this he concluded that the 
great bulk of the clay carried down in solution by rivers 
must be deposited before it could reach any great distance 
from the seashore. This may throw some light on the for 
mation of deltas, and on the silting up of river courses 
within the influence of the tides. It may also assist in de- 
termining how far the glacial mud, for example, could be 
carried into the seas by tides and currents. 

—_—————_21¢>- eo 


NEw MODE oF PREPARING ANIMAL MANURES.—Coignet 
purposes to treat animal refuse of all kinds with super- 
heated steam to effect its conversion into manure without 
nuisance. He is convinced that this will be the best method 
of treating the offal of the slaughtered oxen or the Ia 
Plata. 
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STRAW-BURNING PORTABLE ENGINE. 

The main obstacle to the employment of steam to any 
great extent, in the agricultural operations carried on over 
the great prairies of the West, is the difficulty of obtaining 
fuel. Forests are scarce, and from this are made the objects 
of preservation rather than depletion, while the high freights, 
and consequent expense of coal materially diminish the 
economical advantages of steam. It was for this reason that 
corn has recently been burned as fuel, the staple, owing to 
the excessive transportation charges to the Eastern mar- 
kets, being cheaper to use for such pur- 
poses than either coalor wood. Inview 
of the above facts the importance of 
the invention represented in our engra- 
vings, for which we are indebted to 
Engineering, will be widely apprecia- 
ted, more especially when we add that 
‘it furnishes a means of empioying 
straw, corn stalks, reeds, and similar 
vegetable matters, which abound in 
enormous abundance in our Western 
States, as a valuable and effective fuel, 
capable of generating sufticient heat to 
keep up steam in a boiler. 

The principalideas of the device were 
conceived by Mr. Schernioth, a Russian 
engineer, who communicated his plans 
to Messrs. Ransomes, Sims, and Head, 
of Ipswich, England. This firm, adds 
FEingineering, ‘‘ after fifteen months of 
continued trial, have at last produced 
the most perfect engine yet invented 
for burning straw or other vegetable 
products.” 

In some of the early experiments 
much trouble was experienced in ob- 
taining sufficient atmospheric air 
through the bottom of the fire box, ow- 
ing to a deposit of silicious matter 
which covered the bars witha sort of 
clinker; and after trying various 
schemes, the following simple method 
was found to bethe most practical: The 
bars are placed about 4 inches apart, 
and between each pair is a blunt knife 
projecting about 24 inches above them. 
Each knife is attached to a cross bar 
sliding on two guides under the grate, 
one end of this bar terminating in a 
long handie extending beyond the ash 
pan. When the bars require to be 
cleaned, the fireman moves the knives 
backwards and forwards, giving them, 
at the same time, a side action, which 
cuts out the clinkers, these falling into 
the ash pan, where they are immediate- 
ly quenched by a jet of cold water from the feed pump, thus 
avoiding any danger from the escape of the burning ashes in 
cases of windy weather. 

The apparatus for feeding the engine consists of rollers, 
which force the straw in so that each separate piece comes 
under the action of the flame. It is self-acting, and driven 

by means of a strap, and steam may be got up in the same 
way as with any other combustible, by attaching a handle to 
the feeding rollers and turning them by hand instead of by 
steam power. One man only is necessary to feed the straw 
into the engine, provided the 
material is brought to him 
and placed alongside the feed- 
ing trough. Theaverage con- 
sumption is about four to five 
times the weight of coal; and 
according to experiments 
made, about ten to twelve 
sheaves of straw are required 
tothrash one hundred sheaves 
of wheat. 

The engine represented is 
an ordinary 10 horse power 
portable, except that it is pro- 
vided with a larger fire box 
than is used for coal burning, 
and that the tubes are of 
slightly smaller diameter than 
those ordinarily employed. 
The straw-burning apparatus 
is constructed precisely as 
shown by our engraving, and 
the straw is burnt in its natu- 
ral condition, and not subject- 
ed to any artificial drying pro- 
cess. On first lighting up, 
the rollers have, of course, to 
be turned by hand to feed the 
straw into the fire box, but 
this is very light labor and 
can easily be performed by a boy. On the occasion of a trial, 
detailed in our cotemporary, in thirty-two minutes from ap- 
p1ying a light, the steam had got up to 20 Ibs. pressure, and 
the steam jet in the chimney was then opened. Jn eight 
minutes more, or forty minutes from lighting up, the steam 
pressure had reached 31 lbs., and the engine was then start- 
ed, the steam jet being shut off and the belt put on to drive 
the straw-feeding rollers. The steam pressure then began 
to rise rapidly ; and in fifty-one minutes from lighting up, a 
pressure of 60 lbs. was reached. Subsequently, the pressure 


was raised to 70 lbs., and a brake, applied to the fly wheel, 
was loaded so as to cause the engine to develope 20 effective 
horse power, the speed being 140 revolutions per minute. 
With this load steam was maintained steadily and with the 
utmost ease, the whole of the arrangements working admira- 
bly. The combustion of the straw was thorough and com. 
plete, only a few stray particles of unburnt material occa- 
sionally finding their way into the ash pan, while, by an oc- 
casional use of the rake or knives already mentioned, the 
grate bars were readily kept clear The water jets in the 
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STRAW-BURNING PORTABLE ENGINE. 


ash paii also thoroughly fulfilled their purpose of preventing 
ignited particles from flying about—an important matter 
where thrashing is going on—and altogether the trial was a 
most satisfactory one in all respects. 

One of the illustrations which we give represents a per- 
spective view of one of these engines getting up steam, show- 
ing the position of one man feeding and the other turning 
the rollers by hand. The other engraving consists of a sec- 
tion of the fire box. In these views, @ a@ are toothed rollers 
fitted with malleable teeth, and connected with the engine 


by means of a pulley, b, driven by a strap from the crank 


shaft. 
can be turned by hand when getting up steam. The mova- 
ble sliding blunt knives or rake, cc, attached to a crossbar; d, 
slide on guides, ¢ ¢, below the grate, as already explained. 
This rake can be moved witha forward and side motion by 
the stoker by means of the handle, f, thus breaking up the 
silicious crust deposited on the grate bars, g, while a perfo- 
rated pipe, 7, is provided for injecting water upon the burn- 
ing ashes. A shoot, 7, carries any small pieces of ignited 
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These rollers make 48 revolutions per minute, and. 


straw back into the ash pan, and j is a wooden trough to 
contain the straw which is to be fed into the furnace, and 
which can be removed when the engine is traveling. The 
whole apparatus swings on a hinge, &, and can be taken off 
ina few minutes, and the ordinary fire door substituted 
when coal or wood is burned. 

This is without doubt one of the most important steps that 
has been made in the construction of portable steam engines 
since their introduction, as they can now be used in any coun- 
try where vegetable produce can be raised, instead of, as 
heretofore, being practically restricted 
to those countries where coal or wood 
can be procured. 

—+~< + 
Trial of the New Elestric Light 


Machinery at the House ou. 
Commons, 


Gramine’s magneto-electric machine 
has been now for several months before 
the public, and the effects obtained, 
says Engineering, have been of such a 
nature as to confirm our statement that , 
scientifically and practically, it is one 
of the great inventions of the age. 

The essential requisite for the pro- 
duction of electric light is that the 
machine evolve a current of considera- 
ble quantity and tension, for experi- 
ment provesthat the most effective ar- 
rangement for illuminating purposes is 
neither quantity nor tension alone, but 
a combination of both, which may be 
easily obtained by paying due attention 
to the gage and length of the wire, the 
connection of the bobbins, and the speed 
with which they are driven. In the 
present case, the velocity need not ex- 
ceed a maximum of 350 revolutions per 
minute. 

Such a moderate rate obviates the 
great inconveniences caused in other 
machines by the overheating of the ar- 
matures. This isthe great drawback 
in Ladd’s and Wilde’s apparatus, which 
in other respects are admirable pieces 
of workmanship and skill. Practical- 
ly this advantage appears to us to be of 
as much importance as the distinguish- 
ing feature of the Gramme itself, name- 
ly, the absolute continuity of the cur- 
rent and its uniformity of direction. 
This development of heat eauses not 
only mechanical inconveniences, but 
also, by raising the temperature of the 
conductors, it increases the resistance 
and thus diminishes the strength of the 
current. Now the heat developed in the Gramme machine 
becomes perceptible only when the work to be done is not 
proportional to the current generated. But as the electro-mo- 
tive force varies with the rapidity of rotation, it is evident 
that the latter may be regulated to suit the requirements of 
the case. By attending to this, little or no heat may appear 
in the coils, and a very large fraction of the power expended 
may be converted into useful work. On the night of May 
25, we had the opportunity of examining the apparatus on 
the clocktower; the speed was only 300 revolutions per mi- 
nute. The machine is in theen- 
gine rcom under thepeers’ lob- 
by; the interpolar wires are 
bracketed to the walls from 
which they are insulated by 
passing through the space be- 
tween V shaped pieces of 
ebonite. The wires are not 
covered, insulation from the 
air being deemed unnecessary. 
They are carried from the en- 
gine room to the lantern of 
the tower, a distance of 900 
feet; consequently three times 
that of the Foreland, and the 
greatest distance, we believe, 
the terminals of an electric 
light generator have as yet 
been carried. The gage used 
is the 000 B. W. G., or °425 of 
an inch in diameter. The in- 
tensity of the light on the 25th 
of May was equal to 8,000 can- 
dles. Very dark glasses were 
required to look ai. the lantern 
even from a considerable dis- 
tance. The beam, as it shot 
through the air, reminded one 
of the lustrous silvery appear- 
ance of the tail of the comet 
of 1858 when in perihelion. At the place illumined by the 
beam, objects could be seen, and books and letters read with 
as much ease as in solar light, allowance being made for the 
mellowness of the one and the brilliant argent color of the 
other. At Trafalgar square, a very black shadow of the pil- 
lar was cast over the National Gallery ; at the Duke of York’s 
column, a very pleasing effect was produced by the sharp 
and well defined shadows cast by the trees and their foliage. 
At these two places, we endeavored to realize the difference 
between tke electric light and that emitted also from the 
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ciock tower by the 300 gas burners of Mr. Wigham, en- 
hanced by the most claborate optical aids; and we must say 
that the contrast was indeed very striking, a few minutes 
having elapsed before we were abe to discover the path of 
the beam projected by the latter. Inthe immediate vicinity 
of the Houses, Mr. Wigham’s light is very softand pleasing 
to the eye; but ata distance, by no means considerable, it 
is scarcely visible. Perhaps the proximity of the electric 
light may contribute to diminish its splendor; if £0, the re- 
sults are all the more in favor of the new machine. 

The carbon pcints are eight inches long and half an inch 
in thickness. They last for about four or five hours, and 
theu require to be -eplaced. 


Gorrespondence. 


The New Corundum Mines of Pennsylvania, 
To the Editor of the Scientific American: 

In company with Professor Garth and Messrs. Willcox and 
Green, the undersigned made a second visit to the recently 
discovered corundum miue, near Unionville, Chester county, 
Pa. Tie proprietors, Messrs. Ball, Chandler & Perrey, are 
now engaged in mining the corundum and preparing it for 
the market. For the latter purpose, they have erected the 
appropriate machinery to reduce the corundum to powders of 
various degrees of fineness. In tke reduced state, it has a 
nearly white appearance and looks exceedingly clvan. 

The mine in its present state exhibits a good exposure of 
the nearly vertical bed of corundum. A deep excavation 
exposes a breast of almost fourteen feet in width, disappear- 
ing east and west beneath te superincumbont gravel and 
clay on the sides of tho pit. The crest of the bed, upon 
which the corundum is being removed by blasting, is about 
five and a Lialf feet in thickness. It is of course impossible 
to estimate the extent of the bed of corundum. It probubly 
extends along the breadth of the hill, but may reach in depth 
for muy hundred feet. V’rofessor Garth has recently boen 
investigating the corundum and the associuted minerals of 
thie miae and those of North Carolina; and he will shortly 
present us with a highly interesting and valuable communi- 
cation on tho subject. JosEPH LEIDY. 


REMARSS BY THE EpIToR.—Corundum, it will be remem- 
bered, is the substance chemivzally known as alumina, which 
is an oxide of aluminum, being composed of two parts ol 
the metal aluminum and three parts of ozygen gas. An 
impure variety of corundum or alumina is known as emery, 
while the purer varieties rank among the precious stones, 
known as the ruby and the sapphire. Corundum stande 
next to the diamond in hardness, and the prepared powders 
mentioned by our correspondent are cxtensively used in the 
arts for polishing and grinding purposes. 

et 
The Chlorodizing Pitcss of Extracting Silver 
from Refractory Ores, 
To the Editor of the Scientific American: 

I forward you a specimen of refractory silver ore (from the 
Gilpin mine near Georgetown, Col ), containingargentiferous 
galena, sulphuret of silver, black sulphide of silver, green 
carbonatevof copper, covelline, copper pyrites, marcasite and 
zinc blende. : 

Enclowed you will find a sample of amalgam obtained from 
the same grade of ore (mineral from the same vein.) It was 
worked on a largo scale, one tun and a half at a time, by the 
chloridizing process, and afterwards amulgamated at a cost 
(here) not exceeding ten dollara per tun, the mineral being 
delivered at the reduction works. 

The epevimen of retorted silver is froin the same amalgim, 
and is over 929 fine, aquality wuich I believe has never before 
been produced in the United Stutes, especially from refrac 
tory ore, exc*pt by Joha N. Palmer, Jr., who, in company 
with vour humble servant, worked the ore above referred t». 
The ore was chloridize) to 943 per cent. 

As much has been said about the impossibility of amal- 
gamating refractory ures of Colorado, I forward yo. the 
samples sothat you may cxamine them and test them for 
the benefit of science; und, if you consider tbis article 
worthy of publicity iu the columns of your illustrious paper, 
please insert the facts after having t- sted them. 

Georgetown, Col. PERCIVAL STOcKMAN. 

REMARKS BY THE EDITOR.—This result evinces consider- 
able prozress in American metallurgy. A iow bullion of 
from 809 to 500 fine used to be an ordinary result. The 
m vwximum chlorination by the Stetefeldt furnace is 924, or two 
per cent less than by M-ssr3, Palmer and Stockman. 

0 —____—. 
The Retardation of the Earth’s Rotation by ‘rides. 
To the Editor of the Scientific American: 

Having given John Hepburn, in your number for June 14, 
permission to ventilate his reasons for holding that the tidal 
movements cannot influence the earch’s rotary motion, please 
allow me to show why he should change his mind straight- 
way. 

Let. us suppose that, in the course of a year, the two great 
tide waves mike twelve revolutions, in direct order, that is, 
from W. to E.: also, thit the earth rotates, in the same time 
and direction, 865 times. It is evident that the earth gains 
upon the tides over 350 revolutions; which is plainly the 
same thing, in all its mechanical effects, as if the tides stood 
still and the earth rutated between them 350 times. And we 
have here an exact picture of a rotating wheel, to which a 
brake is applied and held in position by some external powar. 

I suppose it is well kaown that the slow retardation of the 
earth’s diurnal motion is an established fact in astronomy. 
If J. H. will station himself at the opposite celestial pole, 
perhaps he can favor us with an explanation of this fact. 

OBTHODOX.. 


AICIHNOL FROM FLINT AND QUARTZ. 


ABSTRACT OF A RECENT LECTURE BEFORE rHE ROYAL INSTITUTION BY 
PROFESSOR EMERSON REYNOLDS, M. D. 


Carbon has hitheito been considered the sole alcohol form- 
ing element; but the chief constituent of flint and quartz, 
namely, silicon, must now be admitted to share in this 
power, and likewise in the ability to form other remarkable 
compounds. I have here a quantity of finely divided fliat 
mixed with some powdered fluor spar; when I pour oil of 
vitriol on the m‘xture, and apply heat, a colorless gas is ob- 
tained, which, when passed into water, produces a highly 
acid and gelatinous liquid. The gas isa compound of ihe 
element fluorine with silicon—the tetrafluoride of silicon— 
and this, when brought in contact with water, produces an 
acid called hydrofluosilicic and a quantity of gelatinous 
hydrate of silica. 

The clear acid liquid, when treated with caustic soda, 
yields this white salt, the fluosilicate of sodium, from which 
we directly obtain the silicon, a3 you sce, by simply heating 
with some metallic sodium. In this case the sodium re- 
plaves the silicon, the latter separating, as you observe, in 
the tube as a dack brown substance. 

Unlike carbon, silicon in uny of its forms easily combines 
directly with chlorine, producing the liquid chloride which I 
have in this tube. This is a very volatile body, boiling at 
50° C, and is half as heavy again as water. It can also be 
prepared from silica by heating to full redness the finely di- 
vided oxide and carbon in a current of chlorine. In compo- 
position, this chloride is the silicon representative of tetra 
chloride of carbon. 

We can easily obtain the impure gas by Wohler’s method, 
in treating 2 compound of silicon and magnesium with hy- 
drochloric acid. We thus obtain a colorless, spoutaneously 
inflammable ge, which burns with a bright light on contact 
with the air. In its pure condition, siliciuretted hydrogen 
is not spontaneously combustible at ordinary pressure, but 
in a slightly rarefied atmosphere it easily inflames. 

The siliciuretted bydrogen is evidently the chemical ana- 
logue of marsh gas, ihe tetrabydride of carbon. 

It is usual to regard marsh gas as the typical carbon com. 
pound from which some alcoholic series may be supposed to 
spring, and, in fact, all the alcohols belonging to te group 
of whicvis the well known wood spirit and spirit of wine are 
the chief members are commonly regarded as derivatives 
of marsh gas, in which a part of or all the hydrogen has 
22en replaced by one or more compound radicals, such as 
hydroxyl, methyl, ethyl, propyl, etc. 

In these cases the carbon of the marsh gas is the 
grouping element of the compound, or that constituent which 
serves to bind together the different materials of which the 
molecular edifice is constructed. In the same way, the sili- 
con in siliciuretted hydrogen may be suown to be the nucleus 
round whi~h can be grouped hydroxyl, methyl, etc., so as to 
form the alcohols I shall presently have to refer to. 

In 1857 Buff and Wohler obtained a volatile fun.ing liquid 
on heating crystalline silicon nearly to redness in a current 
of dry hydrochloric acid gas. The precise natures of this 
liquid was unknown until 1871, when Friedel and Crafts 
published the results of their admirable researches upon 
Buff and Wéhler’s liquid, and showed that it was a mixture 
of chloride of silicon with a new body, which proved to be 
the strict chemical analogue of our well known chloroform, 
silicon rej-lacing carbon. 

SiHCE Chloroform. crcl", 

This body is a color'ess, mobile, and very volatile liquid 
to'ling at 35° C. I havea quartity of ‘t in this tube. Oue of 
its most remarkable properties is that of exploding with great 
fuciity when its vavor is mixed with air. If I pass the 
vapor of silicon chloroform into water nearly ice cold, a white 
solid body is obtained without any evolution of lydrogen, 
and an acid liquid produced. The white so'id then collected, 
washed, and dried at a low temperature, forms a white in- 
fammable powder, which was first described by Buff and 
Wéohler. Friedel and Ladenburg have shown that this re- 
markable body is the anhydride of the silico-formic acid. 
According to the results of my own investigations, the acid 
lizuid to which I referred just now contains, in addition to 
hydrochloric acid, the true silico-formic acid—a body pos- 
s-ssing ncarly as energetic reducing properties as the cor- 
responding acid derived from wood spirit. 

Starting from silicon-chloroform, then, we have been led, 
by analogical reasoning in the first instance, to infer the ex- 
istence of a simple silicon alcohol precisely corresponding to 
wood spirit. On testing this induction by experiment, we 
have ob‘ained answers which are, so far as they go, altc- 
gether favorable to the view just stated. 

In the course of their elabortte and able investigation of 
silicon compounds, Friedel and Crafts discovered that chlo- 
ride of silicon casily acts upon common alcohoi, producing a 
body which Friedel and Ladenburg have recently shown to 
be easily attacked by a mixture of sodium with a curious 
substance contained in this tubu—zinc ethyl. The product, 
when treated with caustic potash, yields a budy which bears 
the same relation to silico propyl alcohol that formic acid 
does to wood spirit. 

This silico-propionic acid is in this tube,and is a white com- 
bustible powder, like the silico formic-anhydride. It is 
soluble in warm caustic potash, but not in caustic soda; by 
which character it can bu distinguished from silica, It is 
only necessary to state that it can be obtained in aqueous so- 
lution, and in the pure state, by Professor Grahau’s valua- 
ble dialytic process. 

When chloride of silicon acts upon absolute alcohol a 
body is obtained which, on treatment with zinc ethyl and 
sodium, yields an ethereal product from which silico-propi- 
onic acid can be obtained by treatment with caustic potash. 
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If, however, instead of us3ing the caustic alkali we continue 

the actiou of zinc ethyl and sodinm, decompose the products 
with water in sraled tubes, and distil, a liquid is obtained 
which contains one of the ‘‘alevhols from flint” we are in 
search of. In this tub2 I have a »mall quantity of the alvo- 
hol. Itis tLe silico-h+ptyl alcoko], precisely corresponding 
toa simple carbon alcohol recently discovered by Nanape- 
tian, both being tertiary alcohols. We owe to Ladenburg 
the discovery of this lowest known term of alcohols con- 
taining silicon. As you can observe, it is a colorless liquid, 
not unlike the ordinary alcohol of wine. It is insolu- 
ble in water, but easily dissolved by spirit and ether. 
Chemically it acts just like any of the other alcohols, produc- 
ing cthers, and dissolving the al’-ali metals to form sodium 
or potassium alcoholates. When common spisit burns, you 
are aware that its flame is nearly colorless, but I shall now 
burn some of our alcohol from flint, and you will fiud, par- 
ticularly when we feed the flame with oxygen, that a bright 
light is emitted. 

Clearly defined though this alcohol is, it does not stand 
alone, for at least one other compound of the same order is 
known. It was suggested in 1870, by Friedel and Cratts, 
that silicon ethide—a body easily prepared by the ac.ion of 
chloride of silicon on zinc ethide—might be regarded as tuo 
hydride of silico nony], and should stand in the same r:la- 
tion toan alcohol that marsh gas docs to common wood 
spirit, or ethyl hydride to ordinary alcohol. This happy 
idea, when put to the test of experiment, was fully justified 
by the result, for on treating silicon ethide in csseutially the 
same manner that we should adopt in preparing wood spirit 
from marsh gas, a colorless liquid, lighter than, and inzulu 
ble in, water is obtained. The boiling point of this body is 
190°C. It yieldsan ether with acetic acid,dissulves sodium, 
forming an alcoholate, and, in fact, conforms to the gencral 
habits of the alcohols of the series to which common spirit 
belongs. It is precisely similar to the nony] alcohol prepared 
by Pelouzs and Cahours from American petreleum. 

Ladenburgh has very recently advanced even beyond the: 
point we have now reached, and has shown that the chloride 
of silicon can be made to yield two cthers, which corre: pond, 
as I may suggest, to silicononyl diatomic and triatomic 
alcohols. 

In all the preceding compounds but one atom of silicon is 
present, and though the silicon in these cases occupies the 
chief position as the grouping clement, we should much 
like to see silicon uniting with silicon and forming a more 
condensed compound with hydrogen. Happily, however; 
very important evidence, even upon this point. is forthcom- 
ing, for Friedel aud Ladenburg have discovered corresponc- 
ing hexa-chloride, iodide, and bromide of siticon, and treat- 
ment o* the hexa iodide with zinc ethy] enables us to obtain 
the ethide. 

It is not improbable that, in the last named compound, we 
have the sta:ting point of a new series of still more com- 
plex bodies, analogous to derivatives of olefiant gas rather 
than to those of marsh gas. 

A rich and beautiful field for chemical research appears to 
lie before us in tracing out the analogies between the com- 
pounds of carbon and silicon, and recognizing the chemical 
representatives of many of the most complex “ organic com- 
pounds” in the native silicates which form so large a part of 
the crust of this earth. 

The practical value of scientific research is rarely apparent 
at first. Whocould have susprcted that the benzole dis- 
covered by the venerable philosopher whose name is £0 ir- 
separably connected with this institution, would have proved, 
in the all: hands of Perkin and of [offman, the chief souico 
of many of the exquisite dyes now largely manufactured in 
this.country? Yet in this, as in a hundred of other in- 
stances, the small and apparently uzeless scientilic seedling 
has gradually expanded into the strong tree, yielding its’ 
rich store of useful fruit. Let us hope that as milar future 
uwaits some of the alcohols from flint which have been r6- 
ferred to, and that, in pursuing our studies of the silicon 
analogues of the more comples. carbon compounds, we may 
be led to appreciate more fully than we have hitherto done 


the admirable economy and harmony of Nature, 
rnc — ne 


Boomin:. 

“ Booming” is the name of an operation with which pro- 
bably our Eastern readers are not generally familiar. Hence, 
we extract, from thecolumns of the Mining Review, an ex- 
planation of thé process as practised by the miners of Culo- 
rado. Booms are built and run for two purposes: the discov- 
ery of veins hidden under the deep slopes of the mountain 
sides and the working of gold placers on a large scale. 

The reservoir is first constructed at the head of the ground 
to be worked ; intothis water is conducted, from tho most 
convenient source still Ligher up, by flumes or ditcher. 
These reservoirs vary in size from a small pond to an acre 
or two lake, and the ditches are often eight, ten, and twelve 
miles long. When the basin is full, and a continuous head 
of water is in running operation, gates are opened, letting 
loose the whole volume of the liquid, which tears down the 
mountain side ina huge vclume, sweeping everything before 
it, carrying tuns of boulders, gravel, and dirt down to the 
gulch below. If auriferous ground is to be worked, a long 
and massive wooden flume is built at the foot of the il’, 
into which the déb7:s is carried, with all the force of the fall- 
ing waters and the sand and rovks washed along in its cour:@ 
while the gold is deposited by its own gravity, behind the 
riffles in the bottom of the race. These flumes are often 
thousands of fvet long, and as rocks of all sizes and weights 
are carried aloag in them, they must be built with great 
strength ind solidity, to withstand the immense wear. 

If it is tho objcct, however, morcly to uncover the veins of 
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which no trace can be found by acientific prospecting, no 
flume is builtin the gulch, but the water allowed to take 
its own course. Onits way down the mountain side, it cuts 
out a huge trough from 20 to 50 feet wide; and if the opera- 
tion is prosecuted with vigor and plenty of cash,the bed rock is 
reached and swept clean from top to bottom, and a huge 
delta of mud, rocgs and clay left in the valley below. The 
water is then shut off, and the owners of the boom examine 


the clean rock and elaim all the veins exposed. 
en 


SANITARY NOTES--SEWERAGE AND SEWAGE. 

It is no exaggeration to say that the problem of the con- 
version of the excremental waste of towns aad people and 
the refuse of factories into useful materials is now engaging 
as much of the attention of intelligent minds throughout the 
world as any social question, The English press is burdened 
with publications on this generai subject. Chemists, farm- 
ers, politica] economists, engineers, and physicians are all at 
work upon it. Costly experiments are being constantly 
made to test the worth of the various proposed plans. Stock 
companies are formed, whose business is first to make money 
for themselves at any rate, and, secondly, to bencfit the rest 
of the world by their ventures. From all this excitement we 
ought to derive much useful information, and, from the 
experience ;ained in foreign countries, gather knowledge 
which may be turned to practical account in solving a prob- 
lem which, in the natural course of the country’s growth, 
must eventually be forced upon us. In briefly considering 
the subject, we draw for our facts upon the recent report of 
the State Board of Health of Massachusetts, and premise by 
explaining what is meant by the wurds 


“SEWER,” “SEWERAGE,” AND ‘‘ SEWAGE.” 


The last two are often confounded ; but they signify quite 
different things. A sewer is an underground passage for the 
conveyance of water, filth and fluid, or half fluid, refuse emp- 
tied into it from the smaller drains from houses, factories, 
and streets. Szwerage is a system of sewers or subterranean 
conduits, and the word refers only to these works or con- 
structions, while sewage is the material which is or may be 
conveyed in sewers. Puvlic health requires that the foul 
flnids, half solids and solids, resulting from human excretion 
from the waste of food, from washing, and from the refuse 
of various manufactures, shall be either speedily removed 
from among the living, or that the character of these mate- 
rials shall be so changed that they will not underzo decay. 
We have therefore to consider, first, the primary means of 
getting rid of this noxious waste; and second, how io utilize 
its valuable properties after we have provided for its re- 
moval. For merely disposing of human refuse, there are 
two principal systems to which we shall allude. The first 
is the 


DRY EARTH SYSTEM. 


Abundant experience has shown, and in these columns we 
have repeatedly explained the fact, that earth (not gravel 
or sand), when carefully dried so that it has lost all cohe- 
rence or stickiness, and has become a powder, possesses the 
power of absorbing and reducing to an inodorous form the 
excretions of the human body, provided it be applied in 
quantities so as to completely cover and absorb all fluidity 
thereof. The mass may be removed at convenient times and 
seasons and used immediately as a fertilizer for land, or it 
m‘ty be dried and employed many times without giving off 
any offensive odor. Similarly, dry ash of hard coal or 
anthracite may bz used instead of earth. 

In densely populated cities and towns there are difficulties 
inherent in tkis system which will render its general use 
impracticable. If it is intended co absorb both the solid and 
fluid excretions of the human body (and the latter contain 
far more fertilizing material than the former), four or five 
pounds of dry earth must be supplied daily for each indi- 
vidual. Thus, in a city of 100,000 people, 250 tuns must be 
brought in every day from the surrounding country, and a 
somewhat larger amount carried out. And this must be 
divided among some 10,000 different houses, each of which 
taust be carefully provided for. At the present high price of 
labor, it is evident that, financially, such operations are out 
of the question. The case, however, is altogether different 
with country houses with land from which the earth may be 
taken and to which it may be profitably returned. Here the 
wells will be protected from fouling, the stench of unsightly 
outhouses prevented, and the annoyance occasioned by frost 
obviated. In prisons and large establishments where !abor 
is cheap, and possibly in boarding schuols, the system may 
also bé advantageously applied. Without | roceeding fur- 
tber into a subject which we have already fully treated both 
iu theory and practically, by illustrating and describing the 
many excellent inventions which have been introduced for 
its application, we proceed to the second systematic method 
of disposing of human excretion known as the. 


WATER CARRIAGE SYSTEM. 


This is by the underground drains and sewers which all 
compactly built towns are obliged to have in order to get 
rid of the surface water fa'ling as rain, and also for drainage 
of the soil. With these sewers, by means of water closets, 
baths, etc., the interior of dwellings are brought into close 
connection. Consequently, whatever gases are contained in 
these underground passages seek to diffuse themselves 
throagh the buildings. These gases are dangerous to henlth, 
though what the specially noxious element in them is, no one 
can define. 

The sensible properties of sewer air are quite remarkable. 
It is by no means foetid, as many people suppose, neither is 
it pungent or ammoniacal. Itis rathernegativein charac. 
ter, faint in odor, mawkish, smelling perhaps, more like 
soap than any other familiar substance, This air frequent- 
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ly escapes into houses, diffusing a virulent poison and carry- 
ing with it the seeds of disease; it is subject to pressure 
trom sudden influx of water in rainstorms, and in sea board 
towns by the action of the tide. It is also caused to rise 
from the difference of temperature of the house and sewer; 
and unless the joinings of the soil pipes are perfect, and 
have not become !eaky through contraction and expansion, 
it is forced out and quickly spreads through the dwelling. 
Defective traps and similar imperfections in the plumbing 
also form free vents. For these reasons, it is best to give 
the whole drainage plan of the house the freest possible 
communization with the outer air at a pint so elevated that 
the sewer gases cannot fail to be diffused and got rid of. This 
can readily be done, while building, by carrying the soil 
pipe, made of iron, at full size, through the roof, and leav- 
ing it open like a chimney. By this arrangement all stag- 
nation is prevented; the contents of the house drains are 
constantly exposed to the oxidizing and purifying intluence 
of currents of air; when rain conductors are filled with 
water, there is still free escape for the sewer gases; and the 
water traps throughout the house arerelieved from pressure 
both of the pent up sewer air on the one side, and of suc- 
tion or atmospheric pressure on the other. In the houses 
already built, a lead pipe may be readily cerried from the 
highest point of the soil pipe directly through the roof; 
but the larger the pipe and the straighter its course, the 
better. 
THE TREATMENT AND VALUE OF SEWAGE. 

Experience having shown that the best method of getting 
rid of excretal and other matters is by the water carriage 
system, the question arises what shall be done with the 
sewage. As we have above intimated, many and various 
plans have been proposed, from which the conclusion may 
be justly reached that the purification of sewage is a possi- 
bility to an extent that is may be discharged into running 
streams without vitiating the water to any extent other than 
to unfit it for drinking purposes. The writer of the report 
before us qualifies this view, however, with the opinion tha, 
no process has yet been proposed which, t:nless in excep 
tiozal cases, renders the purification an operation of real 
profit, allhough it may be conducted so that there shall be 
some pecuniary return. Before entering upon the descrip- 
tion of some of the principal plans, it may not be ainias to 
add a word as to the value of this waste material The 
value of the annual voidings of an average individual is, by 
competent authority, estimated at from $1.61 to $2.01. The 
value assigned to “average” sewage by the English Rivers 
Pollution Commission is per 100 tuns $4.10, or about 4 cents 
per tun. Then sewage of London, for example, is estimated 
to amount to 260,000,000 tuns annually, which, considered 
as worth only two cents a tun, aggregates $5.000,000; that of 
New York would be worth close upon $2,000,000. 


THE LIME PROCESS ; 
consists in mixing the sewage with a certain proportion of 
milk or cream of lime, agitating the mixture violently and 
then allowing it to subside. There settles from the mixture 
a copious precipitate of a highly putrescilble mud, while the 
liquid flows off in a tolerably clear condition. As far as 
purifying the sewage is concerned, the process is a failure. 
The suspended matter; removed are also found to contain 
only about one tenth of the valuable constituents ; so that,as 
a manure, the product is of no special merit. The drying 
of the mud is avery offensive operation. Practised in 
Eng’and, the manure only brought 1s. per tun, and sold 
sparingly. This sum was about one third its cost of pro- 
duction. 

ELYTH’S PROCESS 

consists in attempts to recover the ammonia from the sew- 
age. Superphosphate of lime and a salt of magnesia are 
added, under the supposition that an insoluble phosphate of 
magnesia and ammonia will be thrown down. Unfortu- 
nately, however, this compound is only insoluble in the 
|-Tesence of an excess of amiaonia; and, moreover, analyses 
show that a third part of the phosphoric acid added is left in 
the solution, proving absolute loss. The English Sewage 
Commission consider this the worst and most costly plan 
yet proposed. 

MOLDEN’S PROCESS 
is a patented operation, and consists in mixing the sewage 
with sulphate of iron, lime, and coal dust. It not only fails 
to remove the putrescible organic matters in solution, but 
actually augments their quantity. An anslysis of the air 
dried mud showed the presence of only °3 per cent phos- 
phoric acid, ‘004 per cent ammonia, and 0555 per cent of 
organic nitrogen; so that, as a manure, it is practically 
worthless. 

THE A BC PROCESS 


we fully described in a recent issue of our journal. 
rives its name from its essential ingredients, alum, blood, 
clay, and charcoal, which are mixed with water and run into 
the sewage ina continuous stream. The good results obtained 
by its use we have already fully detailed. 


THE PHOSPHATE PROCESS 


is founded on the fact that certain mineral phosphates, espe- 
cially those containing alumina, when in a hydcated or 
freshly precipitated state, eagerly combine with the organic 
matter contained i. the sewage, it being sufficient merely to 
agitate them in the most fcetid sewage to deprive it of all its 
oder and color, even if tinctorial substances of great intensity 
be present in the solution at the same time; while the phos- 
phate of magnesia combines with the ammonia contained in 
the sewage, and precipitates it alsu in the state of the double 
phosphate of smmonia and magnesia. The process delays 
putrefaction in the effluent water, but the amount of ammo. 
nia carried down by the precipitate is found tu be practically 
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nothing. The manure is of course valuable on account of 
the proportion of the phosphate used in its manufacture; but 
it is hardly probable that it could be made the source of ex- 
tended profit. 
MORFIT’S PROCESS 

replaces the natural phosphate of alumina by a new arti- 
ficial material, which is in fact a waste product at present, 
being the “mother water” as eliminated by the processes of 
the inventor for the precipitation of pnre phosphates of lime 
from hydrochloric solutions of mineral phosphates of lime. 
In his recent work on chemical fertilizers, Dr. Morfit says 
that the precipitate forms a superior special manure for clay 
soils, and devotes an entire chapter to detailed descriptions 
of methods for its utilization. 


e 
The Largest Railroad Shops in the World. 


Located in Cheslire, one ef the midland counties of En- 
gland, and situated on the London and North Western Rail- 
way, some five sixths of the distance between the metropo- 
lis and Liverpool, is Crewe, a small and insignificant town 
by itself, but a city of no mean importance when considered 
in connection with the vast works which it contains. The 
establishment which supports, and, in fact, forms the town, 
the population and extent of which is about half that of 
Worcester, Mass., was originally laid down by George and 
R. bert Stephenson, and is known as the Crewe Works, or, 
as it would be termed in this country, the shops, of the Lon- 
don and North Western Railway. Here no less than six 
thousand hands are employed, building or rebuilding the two 
thousand locomotives used upon th s longest of English rail- 
ways, or working upon the two hundred and twenty engines 
which, it is calculated, are always at the works for repairs. 

A correspondent of the Boston Journal of Commerce has 
recently visited this great factory, and, from the graphic let- 
ter which he writes, we extract the following interesting par- 
ticulars: He says that a most extraordinary variety of es- 
pecial tools is employed, among othe7s seve ral testing ma- 
chines for trying the strength of materials used. Samples 
of every variety of material, and especially the boiler iron 
and steel, are submitted to these machines. For vhe proving of 
the iron for axles, there was a little machine in which a sam: 
ple was eubmitted to a rapid series of torsional strains till is 
broke, the number of these, registered by a counter, being 
an index of the character of the iron. As an illustration of 
the attention to the smaller details of expense, a cleaning 
machine was running inthe brass shops, consisting of an 
endl:.ss belt studded with small magnets, which, passing 
through the mass of filings in an inclined trough, thoroughly 
cleaned them of all fragments of iron. A large number of 
willing machines were in use fcr smaller work, especially 
such as finishing the heads of nuts and bolts, and many small 
bench shaping and clotting machines were running as mony 
as 160 strokes per minute; engaged ina similar work, by 
using cheap labor (boys of twelve), the latter could compete 
with the former. Among other larger machines was one for 
grinding large plane surfaces, such as base and frame plates 
and side plates of tenders, instead of planing them, the work 
moving in a trough containing water, and the whole arrange- 
ment being quite onthe plan of a Daniells planer. Much 
smaller flat work was finished by grinding in machines ar- 
ranged to produce a level surface by self-operating attavh- 
ments. 

Perhaps the most remarkable thing in this part of the 
works was the huge lathe room, more than two hundred feet 
long, and filled with a double row of driving wheel lathes. 
Many of these were of eight feet swing, and o: the heaviest 
description, carrying four cutters at once. A remarkable 
machine, near these, was a milling tool for milling out the 
inside cranks. All the engines have inside connections, the 
axles are forged solid and milled, instead of being turned 
out. The cutter of this machine was four feet in diameter 
andabout five inchesfall, There were here many other pe- 
culiar tools, such as a machine milling two key ways, exact- 
ly at right angles, at once, in the two ends of a locomotive 
axle. Alsoa wheel rimming machine, end another for slotting 
out in a proper curved form, the inside rims of locomotive 
wheels between the spokes. 

A new process for making steel tires is here employed. 
The steel is cast in the form of truncated cones, the smaller 
end to form the outside of the tire. While still hot it is in- 
troduced to the horizontal steam hammers. These consist of 
a couple of enormous masses of iron, each running on a lit- 
tle track, and moved back and forth, by means of piston and 
rod, by a large steam cylinder behind each, the steam valves 
of each of which cylinders are operated by a common /ever. 
By passing through two sets of these hammers, the stecl is 
thoroughly worked up, and leaves them in the form of a 
thick disk. Carried from these, it passes to an upright ham- 
mer, with a sharp conicalend to the striking part. This 
soon forces a hole through the disk, which, being turned 
round and round, and over and over, becomes a thick 1ing. 
Again heated, it goes to another hammer. This hammer has 
a very heavy anvil, with a peculiar slope to one side, from 
which projects a stiff horn. Upon this horn the ring is 
hung. The face of the striking part is formed to the slope 
of the rim and flange of the wheel, and asthe workmen ma- 
nipulate the wheel under its blows, slipping one portion after 
another of the rim up to receive the stroke, the whole tire 
gradually expands to the requisite diameter, and is ready to 
be turned on the inside and driven on to its wheel. 

These details were noticed in but a small portion of the 
vast factory, but serve to give an idea of the completeness 
and magnitude of its construction and fittings. 
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BEE PROTECTOR. 

The ingenious inventor of this device, before putting his 
ideas into practical shape, doubtless became convinced of 
the immutable truth of these facts: First, the busy bee im- 
proves only ‘“‘shining hours,” and gathers honey from open- 
ing flowers only by day; second, the bee moth has a predi- 
lection for stealing honey under cover of the night; and, 
third, chickens retire to their roosts at twilight, and are 
aroused by the “shrill clarions” of the masculine portion of 
their population at an excessively early matutinal hour. To 
utilize these propositions to compass the desired end, was 
the problem: how it has been solved, we proceed to show. 
The bees are expected to enter their domiciles a little before 
dark. After they are all in, the period for 
the roosting of the chickens arrives. The 
latter, alighting on their perches, operate 
machinery which closes the hive gates and 
shutsthe bees in. The bee moth, on attempt- 
ing his burglarious operation, finds himself 
barred out, and as the mechanism of the de- 
vice is beyond his comprehension, it is to be 
inferred that he retires in disgust. Mean- 
while the chickens repose until the early vil- 
lage cock proclaims the morn, when they 
abandon their perches to resume their geolog- 
ical investigations into the surface of the ad- 
jacent soil, and thus return the bees, their 
honey all safe, to the airs of heaven and flow- 
ers of earth. For the benefit of all who may 
be interested in this strikingly novel applica- 
tion of the force of gravity through the me- 
dium of chickens, we append the following 
detailed description of the mechanism, a pa- 
tent on which was granted June 28, 1870, to 
Jeremiah Cory, of Holden, Mo. : 

Ais a horizontal rock shaft, secured in 
suitable bearings and provided with three 
arms, B,C, and D. The arm, B, within the 
hcuse supports a vertical sliding post which 
is held in guides, and bears the perches. The arm, C, car- 
ries an adjustable weight, sufficiently heavy to overbalance 
the post. and keep it elevated when the roosts are unoccupied. 
The upright arm, D, is connected as shown by the dotted 
line with the rods, E E, attached to the gates of the hives. 
Suitable weights, F, are arranged in connection with the 
rods, E, so as to hold the gates open. 

As the fowls mount upon the roost their weight depresses 
the post, and it, in turn, presses down the arm, B, and there- 
by rocks shaft, B, and itsarm, D. The latter, operating the 
rods, E, closes all the hives. As soon as the roostis vacated, 
the weights bring the parts to their original positions. The 
advantages claimed are the regularity and certainty with 
which the hives will be closed and opened, and the fact that 
any number of hives may be connected with the device and 
simultaneously operated. 

1 OO 

BREWSTER'S PATENT COMBINATION TALLOW CUP. 

The object of the invention herewith illustrated is a steady 


or continuous lubrication of the cylinder and slide valves of 
a steam engine, thus preventing all wear of the working 
parts and economizing power without the usual waste of lu- 
bricating material. It consists in a combination tallow cup, 
and is claimed to be equally well adapted to marine, station- 
ary, and locomotive engines, and also to have afforded re- 
sults in every way satisfactory, during the period in which it 
has been in use. 

In the sectional view annexed, A is the main reservoirand 
B an auxiliary reservoir or charger, containing one tenth the 
quantity of material that the former receptacle is capable of 
holding. Cis the main valve connecting directly with the 
cylinder, and D is a secondary valve closing communication 
with the reservoirs, A and B. These valves are operated by 
the handle, E. F is the feeding valve, closed when the main 
valve, C, is opened and actuated by the wheel, G, serving to 
regulate the openings, H, in the stem, I. J is the inlet fun- 


nel with valve-seated plug. The main valve, C, being closed 
by means of the handle, E, the plug, J, is unscrewed, and 
the reservoir, A, is filled with tallow to the openings, H, 
when the plug is replaced and the valve, F, is closed. By 
opening the valve, C, and closing D, the tallow in the charger, 
B, is allowed to pass into the cylinder, when the valves 
are brought back into position. Nothing further is required 


until the supply of tallow thus afforded is exhausted, when 
the same operation is repeated and the contents of the char- 
ger again allowed to escape. 

To render the action of the apparatus continuous, tho 
valve, F, is opened, when the steam, passing up through tha 
stem, I, into the reservoir, A, condenses and falls to the bot- 


AW AM \ \\\ 
BEE PROTECTOR. 


tom, raising the tallow to a level with the openings, H, from 
which it is sucked into the cylinder by every stroke of the 
piston as long as the supply of tallow remains. The reser- 
voir is left filled with distilled water, which is let through 
the cylinder after stopping the engine, by removing the plug, 
J, and opening valves Cand D. In case of any foreign sub- 
stance entering the reservoir, it may be blown out while the 
engine isin motion by allowing the steam to rush through 
the plug funnel. 

Among the other advantages claimed may be noted strength 
and cleanliness, together with beauty and simplicity of con- 
struction ; it is also stated that the device is steam-tight, pre- 
cluding leakage, and thus dispenses with the usual means 
employed to absorb the waste. It may be used as an injec- 
tor at stated intervals or, by arranging the valves as above 
described,.as a self feeder, as desired. The cup requires fill- 
ing but once a day, feeds regularly, has no cocks or similar 
mechanism to get out of order, and is economical in its ex- 
penditure of lubricant. 

The manufacturers state that it has elicited favorable tes- 
timonials from many leading engineers and master mechan- 
ics, and that its efficiency has been, in every respect, demon- 
strated. For further particulars address Messrs. Davis & 
DuBois, southwest corner Leopard and Otter streets, Phila- 
delphia, Pa, 

or 
SOLDERING TOOL. 

Mr. John C. Tauber, of Ridgeville, Ind., proposes to do 
away with the present rather inconvenient method of hand- 
ling astick of solder and the heated iron, by the use of the 
device illustrated herewith, for which he has recently ob- 


tained a patent. It consists in a metallic vessel, in the form 
of an inverted cone having a minute aperture at the bottom. 
It is provided with a flanged rim and socket to receive a 
handle; and around its lower part is placed an annular bowl 
or trough. The conical vessel is filled with solder and flux, 
and the trough, with cotton cloth or wick saturated with ke- 
rosine. The latter, being ignited, melts the solder, which, 
flowing from the hole, can be distributed uniformly upon the 
work, in greater or less quantities, as may be desired. 
—__—_—— 2+ 0 


BOYNTON’S REVOLVING EVAPORATOR. 


The invention represented in the accompanying engraving 
is a portable revolving evaporator, by means of which it is 
claimed that fruit, vegetables, meat, fish, and similar per- 
ishable substances can be dried, each forming an excellent 
preserve which, while compact in bulk, retains all the value 
of the fresh product and can be kept and transported in any 
climate. 

The material to be treated is spread upon the shelves of 
netted wire shown in the foreground of the illustration. A 
number of these when filled are placed upon the projecting 
rails, A, which line the sides of the eight compartments into 
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which the rotary portion, B, of the apparatus is divided. Ho 
air passes through these chambers entering from the pipes 
C and D, in the manner hereafter to be described. 

The hollow fixed base, E, and also the similar upper por- 
tion, F, are, by radiating partitions, divided into inclosed 
sectors to correspond and coincide with the compartments in 
the rotating part above and below. All of these partitions, 
with the exception of those which form, as it were, the pro- 
longation of the walls of one chamber, are provided with 
apertures, as shown in section atG@. The solid partitions 
just alluded to are securely packed with felt, so that when, 
by the rotation of the revolving portion, B, any one compart- 
ment is turned so that its walls correspond with them, such 
compartment is completely cut off from all 
communication with the rest of the device, 
and hence from any supply of heated air. 
The object of this is to enable each chamber 
to be filled in succession without allowing of 
the escape of the heat during the operation. 
From this it will be observed that, of the 
eight compartments, one is always ready for 
filling, and consequently the evaporating pro- 
cess is restricted to the remaining seven. 

Let it be supposed that a chamber has re- 
ceived its supply when in the position, H, and 
that the machine has been revolved to the 
right, and the compartment opened as shown. 
The heated airthen enters from below by the 
pipe, C, passes in the direction of the arrow 
up through the material on the shelves, thence 
through the orifice, G, down through the next 
chamber, thence under the right hand wall of 
the latter through the perforated partition, up 
again through the following compartment, 
and finally makes its exit through the con- 
duit, I. Inthe remaining four compartments 
the heated air proceeds down from the pipe, 
D, through the first division, up through the 
second, and so on through all the chambers, 
at last escaping through the chimney, J. 

When the material is over the pipe, C, it is acted upon by 
air heated to 220°; when under the pipe, D, the temperature 
is 180° ;and in the last compartment from which it is finally 
withdrawn, the heat is 120°. The windows shown in the 
covers of the chambers afford admission to the shelves for ex- 
amination; and at any time the rotary portion can be set in 
motion, carrying any desired compartment to the filling door. 

It is hardly necessary to point out the advantages of this 
device for preparing vegetables and articles of similar nature 
for transportation or for naval and military purposes. The 
inventor states that, during the past year, apples, peaches, 
pears, strawberries, raspberries, grapes, potatoes, corn, and, 
in fact, almost every variety of fruit and vegetable, have been 
successfully treated, producing preserves equal to the best 
canned articles. For fruit growers, who during the coming 
season may suffer through overstocked markets, an excellent 
means of utilizing their produce, which might otherwise 
prove a total loss, is here afforded. The apparatus can be 
seen in operation and in all its various sizes at the factory of 
the Vineland Dehydrating Company, Vineland, N. J., or fur- 


ther particulars may be obtained from the manufacturers, 
Messrs. C. A. Boynton & Co., at same address. Patented 
April 28, 1872. 


Sy Le 

Puttine ScREWs IN PLASTER WaLis.—It often becomes 
desirable to insert screws in plaster walls, without attaching 
them to any woodwork; but when we turn them in, the 
plaster gives way and our effort is vain. And yet a screw 
may be inserted in plaster, so as to hold light pictures, etc., 
very firmly. The best plan is to enlarge the hole to about 
twice the diameter of the screw, fill it with plaster of Paris, 
such as is used for fastening the tops of lamps, etc., and bed 
the screw in the soft plaster. When the plaster has set, the 
screw will be held very strongly. 

———_39 


$$ 
Robert Marsden Latham, Secretary of the Inventors’ 
Institute of London, and editorof the Scientific and Literary 
Review, died recently at Hampstead, England. et. 38. 
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PARLOR AQUARIUM AND FOUNTAIN. 


That there are no ornaments so beautiful as those formed 
by the hand of Nature, is a fact which is becoming gener- 
ally recognized in the decoration of our dwellings. Rustic 
baskéts, filled with gracefully trailing plants, vases of grow- 
ing flowers, clinging vines allowed to run in unkempt pro- 
fusion over windows and doorways, are now among the most 
admired embellishments even of the stateliest saloon or draw- 
ing room. Not only is growing vegetable life in its ever 
changing form thus employed in the beautification of modern 
homes, but, beside, animal and insect existence is called in 
to aid in the general adornment. A foreign cotemporary re- 
cently published an engraving of an insectarium, consisting 
of a Wardian case of glass, inclosing a number of growing 
plants, among the verdure of which were 
represented gorgeously hued butterflies, 
which, placed in the receptacle, were 
kept alive and nourished by the growing 
vegetation. 

Our engraving illustrates a very taste- 
ful parlor aquarium, made of cast iron 
and bronzed. The design is taken from 
ths catalogue of the Jordan L. Mott Iron 
Works, of 90 Beekman street, in this 
eity, from which work we recently made 
other selections of ornamental objects in 
metal. The hight of the stand is 57 
inches, andits diameter 34 inches. Above 
is an octangular glass-sided vessel for the 
reception of the aquarium, inthe middle 
of which is arranged a miniature foun- 
tain, and around the corners are placed. 
vases for living plants. 

The constant inflow from the fountain 
will keep the water always fresh and 
pure, though, even if the latter be not al- 
ways in operation, the sanitary condition 
of the finny inhabitants can be main- 
tained by a suitable selection of aquatic 
plants, placed in the bottom of the ves- 
sel. To prepare an aquarium of this 
kind, about an inch of clean sand should 
first be put in, and above that a light lay- 
er of gravel; then a few stones, bits of 
coral, shells, or clean cinders, m&y be 
built up in miniature grottoes or other 
pleasing forms, which willserve as shel- 
ters for the fish and add to the beauty of 
the ornament. Fresh water plants, suit- 
able for planting in the bottom, may 
readily be obtained from any country 
brook. Eel grass, water weed, arrow 
head, frog’s bit, duck weed, are all well 
adapted for the purpose. After setting 
out water is poured in, and the aquarium 
left for a week for the plants to vege- 
tate. To absorb the fungous and mucous 
growths, fresh water snails are added, 
and afterwards the fishes are put in by 
degrees, care being taken to maintain 
the due balance of animal and vegetable 
life. A day’s ramble, near a brook, will 
be sufficient to obtain a multitude of both 
animals and plants. Newts, tadpoles, 
sticklebacks, small sun fish, water beetles, 
minnows, one or two frogs, and may be 
a turtle, will thrive in a receptacle of 
this kind, and form an endless fund of 
amusement and instruction to lovers of 
natural history. The temperature of the 
aquarium should not rise above 70° Fah., 
nor fall below 50°. In hot summer days 
a screen should be used to cut off the 
sun light. 

————_—__3 <8 
A Wonderful Model, 

An elaborate model ofa harbor, ordered 
by the Senate of Hamburghto be con- 
structed for the Vienna exhibition, has 
been completed in due course. The model 
is 17 feet by 6 feet in dimensions, and it 
exhibits the ships moored to the wharves, 
and the laborers employed in their differ- 
ent occupations. On the side of the dock 


isa railway with a freight train to receive goods from the) 


ships. The vessels are of all sizes, from the huge steamer 
down to the smallest yawl. The whole represents, with 
pleasing accuracy, the busy life of a sea port. 
oe —_______. 

Dyeing Aniline Green on Wool, 

This dye, unlike the majority of aniline colors, has but a 
feeble affinity for wool. When this fiber is dyed ina green 
bath without previous preparation, but a very slight amount 
of the color is fixed. Some manufacturers have proposed to 
employ for this color the alkaline process, which gives such 
excellent results for blues, but it is with greens less certain. 
ly successful. The author's process is to prepare the wool 
in a bath containing a solution of hyposulphite of soda mixed 
with an acid or an acid salt. The sulphur suspended in the 
water becomes fixed in the wool, and enables it to attract 
the aniline green. It is advisable to add to the mordanting 
bath a small quantity of alum, or of a salt of zinc, the pres- 
ence of which prevents the “‘ tendering” of the wool. It is 
singular to see the action which the sulphur of the hyposul- 
phites exerts upon this fiber. It becomes soft, loses its elas- 


ticity, and contracts considerably. This depends evidently 
on the penetration,into the capillary tubes of the wool,of that 
soft and viscid sulphur which is liberated from the hypnsul- 
phites. The singular property which sulphur in this state 
possesses of acting as a mordant for aniline green is not com- 
mon to sulphur in allits modifications. Thus the solution 
of flowers of sulphur in the sulphide of carbon leaves wool 
completely incapable of attracting the dye. The same rule 
holds good, though to a less extent, with the polysulphides, 
which in all probability generally contain traces of hyposul- 
phite. The mordant for aniline green isthe insoluble elec- 
tro-positive sulphur, as proved by the following experiment: 
When a sample of wool mordanted with hyposulphite is ex- 
hausted with sulphide of carbon, it loses nothing of its 
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power of attracting and fixing aniline green; while another 
portion of wool saturated with the bisulphide of carbon 
which has served to extract the former, and which has been 
subsequently concentrated by distillation, takes up the color 
no better than does unprepared wool. If the operation is 
carefully conducted, taking suiteble proportions of hyposul- 
phite, and of alum, or zinc salt and acid, success is certain, 
and the wool is uninjured. It is scarcely needful to add 
that the wool must be previously cleansed from grease, and 
freed from all metallic contaminations,by passing it through 
very weak hydrochloric cid. If this is neglected the shade 
may be saddened by the formation of metallic sulphides 
upon the fiber. The actual dyeing is performed in a solu- 
tion of the green in hot water, raising the temperature to 
close upon 100° C. If yellowish greens are desired it is ne- 
cessary to add to the bath some picric acid, and a salt capa- 
ble of raising this coloring matter, which will only dye in 
presence of an acid. As, on the other part, the green does 
not dye in presence of acids, a difficulty presents itself. This 
is overcome by the use of the acetate of zinc. This galt at- 
tracts the picric acid without injuring the green dyeing. If 
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it appears that the green does not “ work on” sufficiently, a 
little acetate of soda may be added. With the aid of these 
two saltsthe dyer can produce blue or yellow shades of green 
at his pleasure, and can make use of his bath for an indefi- 
nite length of time. This procedure applies equally well to 
mixed goods of wool and cotton. After the wool is mor- 
danted as above,the pieces are washed in sumach for an hour 
or more. The dyeing is then conducted in the ordinary 
manner, beginning at a low temperature. Or the wool may 
be dyed first, and the goods may then be sumached, and the 

cotton dyed ina cold color bath.—Chemical News. 
ont? 

Metal Casting under Compression, 

By Smith & Locke, of Boston, Mass.—The patterns are first. 
brushed over with a mixture of olive oil 
and paraffin, after which they are coated 
with a slip composed of clay and fine 
sand. They are then placed ina flask 
which is filled in with a mixture of 
terra cotta (the old molds ground to 
powder) and clay. The flask is then 
placed under a powerful press, and sub- 
mitted to a pressure of 400 lbs. per 
square inch, the mold thereby becom- 
ing condensed. From the press the 
molds are taken to a furnace, where 
they are hardened, and when ready 
they are placed in a casting chamber, 
to the number of ten or twelve at one 
time. The chamber is then tightly 
fastened, and the molten metal is forced 
into it, becoming distributed among the 
molds, and entering into the most deli- 
cate tracery of the patterns. The metal 
is injected through a cylinder attached 
to one end of the casting chamber, in 
which a piston is fitted, the cylinder be- 
ing lined at each operation with a non- 
conducting substance, which prevents 
refractory metal from becoming chilled 
or adhering to the cylinder, and at the 
same time serves as a packing for the 
cylinder. The end of the cylinder next 
the mold chamber is fitted with a clay 
heading, to which is a gate stopped by 
a movable plug, and opening into the 
chamber. The molten metal having 
been run into the cylinder the piston is 
screwed up, slowly at first and after- 
wards quickly, when the plug is forced 
forward into the chamber, the metal 
following it, and running into the molds 
under considerable pressure, which is 
maintained until such time as the metal 
has set. 

The above description is from Engi- 
neering. Mr. Smith is now in England 
engaged in the development of the im- 
provement. The process has been in 
operation at Somerville, near Boston, 
since the 1st of May, 1869, where Mr. 
Smith has produced round as well 
as flat castings, such as ornamental 
columns. He has also cast monumen- 
tal tablets 7 feet 6 inches high by 3 feet 
6 inches wide, and one quarter inch 
thick, notably one to the memory of 
400 soldiers, whose names were all cast 
on it. The process is both ingenious 
and successful, and is capable of a wide 
range of application in the arts and 
manufactures. 


Paper in the Boston Fire. 

Curious results followed some of the 
experiments made upon charred papers 
and documents, and the examination 
of books in safes which proved worth- 
less in the great fire. It was found that 
what paper makers call poor paper, pa- 
per considerably ‘‘clayed,” stood the 
test best. Parchment paper, used for 
bonds and legal documents, shriveled 
up exceedingly, and the print blistezed 
go that it could be read when writing was illegible. So it 
was with the engraved work on notes. The gilding, on the 
account books burned and charred, showed out as bright 
and clear as when the books were new, which brings up the 
question if to introduce gilt-edged account books would not 
be well, on the ground that the gilt would stay the passage 
of fire to the pages within. Books crammed into a safe, so 
that it was difficult to get them out, suffered considerably 
less than those that were set in loosely, and in some cases 
came out from safes, inwhich every thing else was worth- 
less, so far preserved that the figures on their pages could be 
deciphered. With charred papers, which could not be made 
transparent by any light whatever used, it was found, after 
the employment of vitriol, oxalic acid, chalk, glycerin, and 
other things, that any thing that moistened them to a cer- 
tain stage—to which it was delicate work to get and not to 
pass—made the linee, words, and figures legible through a 
magnifying glass. It has been the almost universal expe- 
rience that lead pencil marks show out all right where izk 
marks cannot be distinguished. The success of the use of 
photography has already been noted.—Boston Advertiser. 
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zmproved Rotary Steam Engine. 

Wilitam Crar> New York city.—This invention has for its object to fur- 
nish an inneved rotary stein engine, which shall be so constructed as to 
relieve “© shaf. from all side pressure, and thus diminish the friction and 
the ~wasequent wear. Thecylinder is made elliptical in form, and to its 
-.dsare secured the headsin the ordinary manner. To the shaft within the 

cylinder is secured a cylindrical drum of such a size as to revolve in the said 
cylinder, a space being left upon the opposite sides of the drum for the 
steam. Inthe opposite sides of the drum are formed decp longitudinal 
grooves to receive the valves, upon the inner part of the end edges of 
which are formed pivots, which enter elliptical guide grooves formec in the 
inner surfaces of the heads, which arc so formed as to hold the outer edges 
of the pistons out close against the inner surface of the cylinder. Two in- 
let ports are used, for.ned in the opposite sides of the cylinder and provided 
with slide valves. Said valves may move tcgethcr, being connected by a 
yoke with whicn fs connected one end of a lever, which is pivoted toa 
bracket attached to the cylinder head. The inner end of the lever projects 
intosuch a position asto rest upon a cam wheel attached to the shaft 
agains‘ which it is held by a spring. By this construction the stcam will be 
received upon the opposite sides of the cylinder, so as to balance the en- 
gine and prevent side pressure. 


Improved Doll Joint. 

Joel A. H.Ellis, Springticld, Vt., assignor to the Codperative Manufactur- 
ing Company, of same place.—This invention relates to the manufacture 
of dolla, and to the class of dolls which are usually made of wood. with 
jointstorthelegsand arms; and it consists in the manner of forming the 
jointsand securing the requieite friction thereto. A slot and tenon are 
fastened together by the pivot pin. The tenon is divided by a saw kerf. 
The double tcnon is designed to fit the slot a little full, and be sprung 
together slightly, when the tenon enters the slot, thus producing the 
requitie friction, and preventing any binding or looseness by the 
shrinking andrwelling of the wood at any time. The shoulder piece is 
cut or slit at rizht angles, and fitted {nto a round socket having a groove 
to reccive a pin, 80 that the arm will be securely held, while it wil freely 
revolve. The socket {s a littlc smaller at the back end, so that the shoulder 
piect. is compressed, as represented, which secures at this point the re- 
quired degree of friction. The arm is attached to the shoulder piece in the 
manner already described. 


Improved Mail Bag. 

Thomas J. Hardaway, Macon, Ga.—Tlis favention isan improvement in 
the class of mai] bags provided at the mouth with hinged bars or plates 
adapted to be locked together. Four bars are hinged together so asto form 
a rectangular and nearly square opening, and a locking piece is attached to 
one of the bars near the joiat. The sald picce may be conveniently used as 
a handle for opening and closing the bag. When adjusted for locking it 
covers the contiguousand middle joint of the hing: d bars,and thus imparts 
8 strength and rigidity high!y necessary to security of the contents of the 
bag. The piece is also adapted by its position to receive a label relating to 
contents, destination, etc., of the bag. 


Improved Detachable Boot and Shoe Tip. 

Michael R. Hanley, Providence, R. I.—The object of this invention is to 
80 construct o metallic tip that it can be applied not only to shoes or boots 
in process of manufacture, but to those already completed or in use; and 
it consists in a tip having lips or teeth turned inward from its lower edge, 
and hook pins at each end. 


aan RIaIEE EERE Lanccmemeemeeeemmeemee 
DECISIONS OF THE COURTS. 


United States Circuit Court---Southern District of 
New York, 
REFRIGERATOR PATENT.—GEO. 0. ROBERTS 76. WM. F. RYER. 
BLATCHFORD, Judge: 


‘This suit is brought on reissued letters patent, granted April 21, 1857,to 
D. W. C. Sanford, foran ** hnprovement in refilgerators,” the original pat- 
ent having been granted to Sarford, as inventor, November 1S, 1t55, and 
the patent, as reissued, having been extended October 20, 1869, ior seven 
years from the 18tn of November, 1869.* 

It 18 apparent, frum the language of the specification of the original pat- 
ent, that Sanford, when be applied for »1s original patent, believed that he 
was the first inventor of any arrangement in a refrigerator whereby there 
was cftected 8 complete and continual rotation, purification, desiccation, 
and refrigeration of the whole uf the contained uir of a closed refri gerator, 
He, therezore, claimed, in that specification, the use, in a closed refrigera- 
tor, of an endicss passsge, furnished with walls, shelves, and icc receptacle, 
80 placed and Construcied as to compel tbe perpetual rotation or circula- 
tion, throughout the entire apartment or apartments, of tlhe wholeof the 
alr coutain: ( taercip, with the provision descrived for the discharge of the 
water or the meltiugice, the whole oeing constructed asset forth.* 

‘The defendant hay a retrigerating room w hico heuses in his business as a 
butcher,and which 1s alleged to infringe the plaintifi’s patent. The room 
is eight teet three inches icng, six teet two faches wide, and six fect high. 
The ice box, at one side and in One corner, elevated, is ive feet ten anda 
half foches lung, on the long side of the ruom, three feet six and a half 
inches high, and two feet six und a half inches wide. On the two sides of 
this ice box wh:ch are toward the room, there is a space between the top of 
each of such aides and the ceiling of the room, of eight Inches in hight and 
the lengtn of such two sid es, tor the ingress of the air of the room iuto the 
ice bux. A doorfrom without opens mto the {ce box, by which to put ice 
in. Anotherdvor opens into the room from witnout. ‘she ice in the ice 
pox rests On a Wooden rack on its bottom, which atfords a tree passage for 
air. Below the rack is a cold air chamber, the roo, of which ia the bottom 
of the rack, and the bottom of which is formed by two inclines, which 
slope downward and toward cach other, and towarda center Mue midway 
of tac width of the ice box, so as to leave acential opening, tive feet eight 
incies lung a-dtwo anda quar tzrinches wide, through which the cold air 
finds its way downward. ‘he water irom the melted ice falls on these in- 
Clin 2s, and rugs down them and jhrough this central opening, where 1: is 
caught by a trough five feet ten inches long and six and a halt inches wide, 
and 8et three and a half {uches belo w such central opening. Thistrough is 
oue footeizht inches above the floor of tucruom. There are no shelves 
below the Ceatra) opening, but there is a rack on the flvor, on which meat 
1s placed. Thewaterfrom the trougn 18 conducted, bya pipe, out of the 
room. The rvou bas beep used in this way formore than nine years. 

Tuere cau be no doubt, that the defendant's retrigerating room contains, 
in combination, the three elements which are found in combination, a8 be- 
fore cxpiained, in the tirst claim of the plaintift’s patent, and that it also 
contaius, iu combination, the three elements which are found in combina- 
tivo, a3 bet»re explained, in the second claim of the plamtiff’spatent. The 
heat given out by artic,es placed in the room warms the air, which then as- 
cends, and passes over the tops of the sides of the ice box, and thus'around 
th: partition, and into contact with the ice,and is thus ccoled, and dried 
and puritied. and descends through the open bottom of the Ice box. and 
theu tarouch the central opening, and, deecending further, according to 
the law governtng the action of cuvoler air, displaces the warmer air, and 
pusnes such warmer air before it, and upward, around the partition, and 80 
arotation orc rculation of the contaiucd air in tne closed room [s esrab- 
lished, w. ich goes on so long as any part of the contained air is warmer 
than any other par. of ft, ‘The cooled air can tall directly down upon such 
a-tlcles a8 are placed uncer the central) opening, without being interfered 
with by. and with out iuterfering with, the disposition of the water trom 
the melted ice, and suc2’ water is carried off and not allowed to drip into 
thervom. ‘he modes of operation of the combinations found in the de- 
fendant’s room, are the same as the modes of operation of: the like combi- 
nations found in the claims of the plaintiff's patent. 

‘Tne defense principally reiied on in this case is that, as toboth of the 
combinations {in the ciainis of the plaintiff’s patent, he was anticipatea by 
Azel S. Lyman, io {oveations and structures previously made by Lyman, 
anc that the defeadant,in using are frigerating reom construct ed and ope- 
ratingas ubove described, has done no more tnan he was fully instructed to 
do by such structures of Lyman. 
mine earliest date sought to be assigned to Sanford’s invention is the sum- 

c ne 

it is 1n evidence that Lyman, on the 20th of August, 1852, filed, in the Pat- 
ent Ollice, a caveat fur * {mprovements in railroad freight cars, for trans- 
porting fresh meats, aodother articles, which require a very low tempcra- 
ture acd pure air.” Such caveat contains a description, and drawings re- 
ferreitothurcin. The object of the arrangement is stated, In the caveat, 
to be to transport dressed Meats, Tne walls, sides, and thetop of the car 
are made dou le and tilled in with a bad conductlug Material, the car is 
closed, and the air it itis reduced in temperature by passing it, In rotation 
aod c.rculation, through ice, or other coolin, material, contained in a 

box in the car, or turough tubes immersed therein. A fau driven by a cord 
froin the axle of the car drives the atr aown through the cooler. After the 
alr leaves the bottom of the cooler, it passes tnrougha box containing dis- 
latoctiag material. Theair iy stated in the cavear, to be preserved cool, 
pure, aud dry by being passes frequently through the cooler and the disin- 
recting material, so a8 to keep the meats from putrcf ing, the moisture 
froin the meats being deposited un the cold surface, and floating down,and 
being caught in a pan below the bottom ef the cooler. whence it is carried 
oft, vy a titoe, to the outside ofthecar. Thecaveat states that Lyman pro- 
posesto claiin the providing for a constant circulation of air from the car, 

hrough the cooler, and through the disinfecting box, back {nto the car, by 
mun; of a fan, or some othersimilar mechanical arrangement; the drying 
of the air, by the precipitation and Condensation of the water held by {t in 
solution. by passing it through the cooler; the cooling of the air through 
re famelprocess ; aad eile construction us a goollug house. or refrigerator, 

i cribed, exce, a ere - 

m ta for driving the ian, a ’ pi would be other arrange 
etweer the date of this caveat and the year1855, Lyman ccn -tructed. 
and put {ato successful operstion, refrigerating curs inqstath lary refrig: 
erators, embodying the principle set foruh in such caveat, and constructed 


substantially on the plan therein stated, the cars being arranged with fanar, 
to assist in the circu ation of air, and the stationary refrigerators having 
no fans, but depending for such circulation on the law gc verning the move- 
ments of cooler and warmerairs, free to communicate with each other 
throngh an ice box open above and below. All these structures embodied 
the combinations and modes of operation before stated as found, {n com, 
mon,in the defendant’s refrigerating room and in the plaintiff's structure.* 

In April and May, 1834, Lyman caused to be constructed for one Tilton, a 
closed r -irigerator, which was putin use by bim in Franklin market, New 
York, during the summer of 185}, and was used by Tilton there for several 
years ufterward. It embodied the same principles of construction and 
mode of operati n as the Syracuse refrizerator. It had a descending con- 
duit five or six inches wide and about three and a half feet long, and the 
lower end of which was about sixteen inches above the floor. It was used 
to preserve poultry, which was placed on three shelves. One of the shelves 
extended under the conduit. This refrigerator stood in the open market 
for several years after the summer of 1804. Lyman persenally showcd it to 
a great many persons, and explained its internal arrangements, and its 
principle and mode of operation. 

In the summer of 1854, Lyman caused to be built nine closed refrigerators, 
for domestic use, which were like the Syracuse refrigerator in construction 
and mode of operation, except that they had no shelf below the cold air 
ppening, but had aspace or chamber there for articles to be refrigerated. 

‘hese refri erators were bull’ at Mouht Vernon, Westcnester county, N. 
Y.. Lymanused one of them in his family, fora dozen years or more from 
and after July, 1854. Some of the others were sent to New York and dis- 
posed of to various persons, and some were used in Mount Vernon. 

Between 1852 and 1855 at least a dozen closed retrigerators, of like con- 
struction, were made at the Novelty Iron Works,1n the city of New York, 
according to plans turnished by Lyman. In some of them the conduit ex- 
tended down only one and one half inch belowthe cold alr chamber under 
the ice grate, and in others {textended down to within twelve or sixteen 
inches of the floor of t-he refrigerator. These refrigerators were delivered 
to various parties for whom they were made. Of the above number, eight 
or ten were constructed at such works during the year 1851, and one of 
those, made there by one Hadden, for his own use, is still iu existence, and 
has been put in evidenceand produced for the inspection of the Court. 
This ref: gerator was used by Hadden in his family for four or five years. 
It was and is, in construction, like the Syracuse refrigerator before de- 
scribed, except that {thas no shelf below the cold air opening. In using 
it, however, Hadden Placed on vhe floor, in and under the descending cur- 
rent of cold air, articles which he destred to keep the coldest.* 

On the 2ist of September, 1851, Lyman filed, in the Patent Office, an ap- 

lication for a patent, for an“ improved mode of cooling, drying, and dis- 

infecting air ror vent{lators and'refrigerators.”* 

The drawings represent a feluigerator constructed substantially like the 
Syracuse ret! igerator, and the Hadden refrigerator before mentioned.* 

There is nothing in the patent of 1856, to nan, that isnot found fully 
developed in hisapplication of September, 1854. in view of that epplica- 
tion, the patent to Sanford, of November, 1855, ought not to have been 
granted. Lyman’s application containe‘l everything claimed by Sanfordin 
his patent.* Theevidence shows that Lymon was the first inventor, as be- 
tween him and Santord, of what {scla‘med in Lyman’s application of 1854 
and of what isclaimed in Sanford’s patent of 1855, and of what is claime 
in Lyman’s patent of 1°56. 

So, too, ever: thing that isclaimed in the claims of Sanford’s reissue of 
1857, as those claims have been heretofore explained, is found in Lyman’s 
application of 1851.* 

he conclusion at which I have arrived, after a careful consideration of 
all the evidence and of the argumentof counsel), is that the Sanfordreissue 
is void for want of novelty. 

As tothe questions made respecting the want of notice, in the arawer, 
as to some matters put in evidence, I think, that, in any view, the casets a 
proper one to allow the amendments to the answer, which were movedfor 
at the hearing, on notice,nwze pro tunc, as of the time the answer was filed. 

The bill is dismissed, with costs. 

Barret: & Redfiew and Thomas A. Jenckes forcomplainant. 

F. A. Betts, J. Gutman, Jr., and d. N. Piper for detendant. 


Inventions Patented in England by Americans, 
{Compiled from the Commissioners of Patents’ Journal.) 
From May 16 to May 29, 1873, inclusive. 
AIR MoTor.—H. Bushnell e¢ 02.. New Haven, Conn. 
ANCHOR.—C. A. Chamberlin, Pittsburgh, Pa. 
BaLE FastEenina.—E. J. Beard, St. Louis, Mo. 
BANDSAW MACHINE.—D. B. Whitney, Winchendon, Mass. 
Boots, ETc.—T. Tucker, Oakland, Cal. 
CARRIAGE WHEEL.—N. G. Olc (of Fort Wayne, Ind.), London, Eng. 
CLOTHES WRINGER.—C. E. Haynes, Boston, Mass. 
ENGINE, ETC.—R. Eickemeyer, Yonkers, N. Y. 
GENERATING STEAM.—J. H. Mills, Boston, Mass. 
HARVESTER.—J. F. Gordon, Rochester, N. Y. 
Hose Pirk.—T. A. Dodge, Cambridge, Mass. 
LIFE RaFtT.—S. W. Torrey (of New York city), London, Eng. 
MAKING Gas, ETC.—W. H. Spencer, New York city. 
OIL BURNING STOvE.—L. E. Truesdell, Warren, Mass. 
PRESERVING MEAT, ETC.—G. W. Scollay (of St. Louis, Mo.), New York city. 
PURIFYING Gas, ETC.—E. IXavauagh, Peabody, Mass. 
RaILWAY BARS, ETC.—J. Henderson, New York city. 
SEWING MACHINE.—W. P. Brock, Philadelphia, Pa. 
SPEED INDICATOR.—J. W. Osborne, Washington, D.C. 
STUFFING Box PackKING.—J. Glanding e¢ al., Philadelphia, Pa. 
UNITING METALBaNDS, ETC.—C. G. Johnsen, New Orleans, La. 
VAPOR OF CARBON.—W. Wells, Salem, Mass. 
VEHICLE WHOEEL.—A. L. Blackman, Cross Plains, Tenn. 


Value of Patents, 


AND HOW TD OPTAIN THEM. 
Practical Hints to Inventors. 


ROBABLY no investment of a small sum of money brings a 
greater return than the expense inourred in obfelaing a patent 
even when the invention is but asmall one. Larger Inventions 
are found to pay correspendingly well. The names of Blanchard, 
Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Hee, and 
others, who have amassed immense fortunes from their inven- 
tions, are well known. And there are thousands of others who 
have realized large sums from their patents. 


More than FIFTY THOUSAND inventors have availed themselves 
of the services of MUNN & Co. during the TWENTY-SIX years 


thev have acted as solicitors and Publishers of the SCIENTIFIC AMERICAN. 


Thev stand at the head in this class of business: and their large corps 
of ¢sistants, mostly selected from the ranks of the Patent Office: men “ap- 
able of rendering the best service to the inventor,from the experience prac- 
tically obtained while examiners in the Patent Office: enables Munn & Co. 
to do everything appertaining to patents BETTER and CHEAPER than any 

some invention which comes 


other reliable agency. 
is . 
alinls, to this office. A positive an- 


HOW TO 

OBTAIN 

swer canonly be had by presenting a complete application for a patent to 
the Commissioner of Patents. An application consists of a Model Draw- 
ings, Petition, Oath, and full Specification. Various official rules and for- 
malities must a.so be observed. The efforts of the inventor to do all this 
busiaess himself are generally without success. After great perplexity aud 
delay, he is usual'y glad to seek the aid of persons experienced in patent 
business, and have all the work done overagain. The best plan is to: olicit 
proper advice at the beginning. If the partiesconsulted are honorable men, 
th2 Inventor may sat-ly confide his ideas to them ; they will advise whether 
th2 imprcvement {s p-obably patentable, and will give him all the directions 
needfui to protect his ights; : 


How Can { Best Secure My Inventiou ? 

This is an inquiry which one inventcr naturally asks another, who has had 
some experience in obtain'ng paterts. His aaswer generally is as follows. 
and corrcct: 

Coxrstruct a neat model, not over a foot in any dfmension—smaller if pos- 
aiblc—and send by express, prepaid, addressed to MUNN & Co., 87 Park Row, 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the {avention carefully, and advise you as 
to its patentability, free of charge. Or, {if you have not time, or the means 
at hand, to construct a model, make as good a pen and ink sketck of the 
improvement as posgsibie and send by mail. An answer as to the prospect 
of a patent will be received, usually, by return of mail. It is sometimes 


This is the closing inquiry in 
nearly every letter, descril ing 
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best to have a search made at the Patent Office. such a measure often save’ 
the cost of an apy iication for a natent. 
Preliminary Exarination. 


In order to have such search, make ouc a written description of the inven-- 
tion, in your own words, and a pencil, or pen and ink, sketch. Send these 
with the fee of $5, by mail, address 2d to MUXN & Co., 87 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of yourimprovement. This special 
search is made with great care, among the models an‘) patents at Washing- 
ton, to ascertain whether the improvement presented ia patentable. 


Rejected Cases. 
Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate 
Address Monn & Co., stating particulars. 


To Make an Application for a Pateut. 


The applicant fora patent should furnish amodel of his invention if sus- 
ceptible of one, although sometimes ‘t may be dispensed with; or, if tne in- 
vention be a chemical production, he must furnish samples of the tngredi- 
ents of which his composition consists. These should be securely packed, 
the inventor’s name marked cn them, and sent by express, prepaid. Small 
models, from a distance, can often be sent ciieaper by mail. The safest 
way to remit money is by a draft, or postal order, on New York, payable to 
theorderof Munn & Co. Persons who live in remote parts of the country 
can usually purchase drafts from their merchants on their New York cor- 
respondents. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared in the short- 
est ttme, by sending a sketch and description of the iuvention. The Govern 
ment fee for a caveat is $10. A pamphlet ot advice regarding applications 
for patents and cavcats is furnished gratis, on application by mail. Address 
Munn & Co., 87 Park Row, New York. 


Reissues, 

A reissue is granted to the original patentee, his heirs, or the assignees of 
t.he entire interest, when, by reason of an insufticient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent ur deceptive inten- 
tion. 

A patentee may, at his option, have in his reissuea separate patent for 
each distinct part of the inventfon comprehended in his original application 
by paying the required fee in each case, snd complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co., 
$7 Park Row, for full particulars. 


Design Patents. 

Foreign designers and manufacturers, who send goods tothis country 
may secure patents here upon their new patterns, and thus prevent others 
from fabricating or selling the same goods in this mar-et. 

A patent for adesign may be granted to any person, whether citizen or 
alien, for any new and originaldesign for a manufacture. bust, statue, alto 
relfeyo, or bas relfef; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizcns as to foreigners. For 
full particulars send for pamphlet to MUNN & Co., S¥ Park Row, New York: 


Foreign Patents. 

The population of Great Britain is 81,000,000; of France, 37,000,000: Bel- 
gium, 5,000,000; Austria, 36,000,000: Prussia, 40,0010); and Russia, 70,000,000. 
Patents may be se-ured by American citizens in all of these countries. 
Now is the time, w hile business is dull at home, to take advantage cf these 
immenseforeignfields. Mechanical improvements of al] kinds are always 
in demand in Europe. There will never be 4 bettur time than the prescnt 
to take patents abroad. We have reliable business connections with the 
principal capitals of Europe. A large share of all the patents secured in 
forcign countries by Americans are obtained throuzh our Agency. Address 
Munn & Co., 87 Park Row, New York. Circulars with full information on 
foreign patents, furnished free. 


Value of Extended Patents, 

Did patentees realize the fact that their inventions are likely to be more 
productive of profit during the seven years of »xtension thar the first full 
term for which their patents were grunted, we think more would avail them- 
salves of the extension privilege. Patents grated prior to 1861 may be ex- 
tended for seven years, for the benefit of the {1ventor, or of his heirsin case 
of the decease of the former, by due applicati)n to the Patent Office, ninety 
days before the termination of the putent. The extended time inures to 
the benefit of the inventor, the assignees uider the first term having no 
rights underthe extension, except by special] agreement. The Governmen 
fee for an extension is $100, and it is necessar:7 that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extension» muy be had by addressing MUNN & Co., 87 Park Row. 

Trademarks. 

Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where simular privileges are extended 
to citizens of the United States, may register their designs and obtain pro. 
tection. This is veryimportant to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address MUNN & Co., 87 Park Row, 
New York. 

Canadian Patents. 


On the first of September, 1872, the new patent law of Canada went inio 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant must furnish a 
model, specification and dtplicate drawings, substantially the sarue as in 
applying for an American patent. 

The patent may be taken out either for five years (government fee $20) or 
forten years (government fee $40) or for fifteen years (government fee $60) . 
The five and ten year patents may b2 extended to the term of fifteen years 
The formalities for extension are simple and not expensive. 

American inventions, even if already patented in this country, can be 
patented in Canada provided the American patent is not more than one year 
old. 

All persons who desire to take out patents In Cauada are requestec to 
communicate with MUNN & Co., 37 Park Row, N. Y., who will give prompt 
attention to the business and furnish full instruction. 


Copies of Patents. 


Persons desiring any patent issued frorn 1836 to November 26, 1867, can he 
supplied with official copies at a reasonable cost, the price depenc.ng upon 
the extent of drawings and length of speci ication. 

Any patent issued since November 27, 13€7, at which time the Patent Office 
commenced printing the drawings and spezitications, may be had by remit- 
ting to this office $1. 

A copy of the claims of any patent issued since 1836 will be furnished 
for $1. 

When ordering copies, please to remit for the same as above, and state 
name of patentee, title of invention, anc! date of patent. Address MUNN 
& Co., Patent Soliciters, 37 Park Row, New York city. 

Munn & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. {a all cases, they may expect an honest op‘nion. For 
such Consultations, opinions and advice, x0 charge i made. Write plainly - 
do not use pencil, nor pale ink; be brief. 

All business committed to our care, aad #1) conszltations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences, 
procuring extensions, drawing assignm:3nts, examinations foto the validity 
of patents, etc.,speécialcare and attention {s given. For info:mation, and 
for pamphlets of instruction and advice 
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Nickel Plating—A superior, warranted 
mode, fully approved in every instance, for sale and 
eferences given by A.Scheller, 121 Forsyth St., N.Y. 


Wanted, Brick Mach.Circulars, Box 5501, N.Y. 


Improved Automatic Hub Mortiser, Hub 
Turner, Ilub Borer, Spoke Lathe, Tenoner, Throater and 
Spoke B lting Machinery. Address Deflance Machiae 
Works. Defiance, Ohio. 

A Wool Extractor desires a situatiqn. Ad- 
dre3s Wm. Mauz::, care of Chirles Wagner. -4.3 E. Sth 
Street, New York city. 


Nye’s Sperm Sewing Machine Oil is the Best 
nthe world Sold every where in bb’s.,half bbla.,cansand 
bottles, at. lowes; prices. W. F. Nye, New Bedford, Mass. 

I want a Saw, driven by Steam Power, to 
cut off a log five feet in diani ter and movable along the 
log. Wm. Ranck, Vincouvcr, Wathington Territory. 

Wanted—Practical man to act as Foreman 
ofa Leal Pin: and Sheet Lead Factory. Address P. O. 
Box 73', Pittsburgh, Pa. 

Mill Stone Dressing Diamond Machine, 
€imple, effective aud durable; also, Glaziers’ Liamonds. 
J. Uiexinson, 64 Nas au Street, New York. 

Every description of Small Turning in Brags, 
Tron,.2ud -teela Specialty. Theo. Oliver, Waterbury,Ct. 

At less than half price —One Alden Blower, 
83 incu, in good order; Ose L)-anpfell an, Minch, in goou 
ordes. Wanieda secon] hand 6) H.P. Engine and Boiler. 
Giff rd Bros., Hudsun, N. Y. 

Will the Pariy owning the Patent fox 
“Camp’s }.a.ic Washer” please send address to HH. J. 
Dixon. Kennett Square, Cuester County, Pa.? 

Blike’s Stone and Ore Breaker. The only 
New York agency 13 at 137 Elm St. Tuc addross of Branch 
Salezroouria Ceutce St. is aa error. See adv. page 338. 

For Sale—One Slotier, 12 in, stroke, N. ¥ 
Steam Eugine Co. Makers. tu uss bt 2 years, and in first 
Claes order. P.i:e $1,009. Address Geo, W. Grice, 181¢ 
Beach S*. Philadelphia, Pa, 

For Sa'e—oiler, 30 in. diam.; 28 tubes, 
2 in. diain.—l0 ft. long—s3team dome, 20 in. x 24 in.—tire 
trout, grate and bearins box, and all complete; nearly 
ne v—made by Barnett & Learned, Newark, N. J. Price 
859. Address John A. Lighthall,5 Bowllug Green, N. Y 

Buy Wood Working Machinery of Gear, 
Boston, Mass. 

Belting—Best Philadelphia Oak Tanned- 
Cc. W. Arny, 801 and 303 Cherry Street, Philadelphia, Pa.- 


Patent for Sale at a great inducement. Ap- 
ply, for particulars, to Pa entee of “ Advertising Lan- 
tern,” S. Kuh, Jefferson, Iowa. 


Buy Gear’s Improved Variety Moulding 
Maciniue. Ware Rooms, Boston, Mass. 

Washing Machine -- Best, $3.50. Easy work. 
Circulars free. J. .. Dugdale, White water, Wayne co., Ind. 


Stationary Eogines; Double and Single Cir- 
cular Saw Milla; Portuble Farin Engines mounted on 
trucks with Iron Water Tank, Steam Jacketed Cylinde: 
and Balance Steam Valve, the only Portable Engine 
made with Steam Jacketcd Cylinder and Balance Stean 
Valve. €end fur Descriptive Circular and Prics List tc 
tne Mansii.l11 Machine Worss, Mansield, Ohio. Libera) 
discount to agents. 

lron Castings Direct from the Ore Wanted. 
Send name und addres: to Castings, Box 2913, New York. 


Nickel and its Cses for Plating, with gene. 
ral descriptiun. Price 50c. a copy, mailed tree, by L.& 
J. W. Feucht wanger, °5 Cedar St., New York. 


Improved Wood Handle Rutchets, 18 in., $5 
GE. Parker M’ig, 17S 119 Mulberry st., Newark, N.J. 


For Solid Emery Wheels and Machinery 
send to the Union Stone Co., boston, Mass..for circujur 


Sure cure for Slipping Belts—Sutton’s pat. 
ent Pulley Cover is warranted to do douvle the wor! 
before the belt will slip. See Sci. Am. June 2st, 1815 
Page 839, Circularsfree. J. W.Sutton,95 Liberty St.,N.i 


Cabinet Makers’ Machinory. T.R.Bailey& Vail. 


The Ellis Vapor Engines,with late improve. 
ments, waautactured by Haskins Machine Couwpany. 
Fitehbu g, jrass. 


Shortt’s Patent Couplings, Pulleys, Hang. 
era and Shafcing a Speciulty. Orders pro.wuptly filled 
Circulars free. Ad ircss Shortt Mf’g Co.,C .rthage, N.Y. 


Stave & Shingle Machinery. T.R. Bailey &Vail. 


The Best Smutter and Separator Combined 
4a America. A‘idress M. Deal & Co., Bucyrus, Ohio. 

Dituper Regulators and Gage Cocks—Fo3 
the best, addres: Murrii & Keizer. Baltimore, Md. 

The Serrywwan Hexter and Keyuiator fo: 
Steam Roilers—No one using Stearn Boilecs can atord tc 
be withcut then. 1. B. Davis & Co. 

Broww’s Coalyard Quarry & Contractors’ A 
saratus for hoisting and conveying material by iron cable, 
W.. andrews & Bro. 414 Waterst.N. Y. 

Five different sizes of Gatling Guns are now 
Manufactured at Colts Armory, Hartford, Conn. Th 
larger sizes have ara ge of over two wiles. These arm: 
are Indispens.ible in modern warfare. 

Gauge Lathe for Cabinet and all kinds of han- 
diey, Shapitig Machine for Woodworking. T. R. Bailey 
@ vail, Lockport, N. Y. 


All Frait-can Toole, erracute,Bridgeton,N.J. 


Hammer Dies and Heads, strong and dura- 
ble, cast to order by Pittsburgh Steel Casting Co. Ali 
work warranted. 

Toe Berryman Manuf. Co. make a specialty 
of the economy and safety tn working Steata Boilers. }. 
B. Davis & Co., tlartford, Coun. 

Grain, Paint, Ink, ape and Drug Mills 
Ross Bro’s, 85 First strest, Williamsburgh, N. Y. 

Lrawinygs,Models, Machines—All) kinds made 
to order. ‘Towle & Unger Mt’g Co.,30 Cortlandt St., N.Y. 

Key Seat Cutting Mactine.T.R. Bailey & Vail 

Cheap Wood-Working Machinery. Address 
M.B. Cocaran & Co., Pittsburgn, Pa. 

Peck’s tatent Drop Press. For circulars, 
addvess Milo, Peck & Co., New Haven, Cona. 

Steam Fire Kngines,R.J.Gould, Newark,N.J. 


Mining, Wrecking, Pumping, Uraiuage, 0 
irrigating Machinery, for sale or cent. See advertisement. 
aAudrew’s Pateut, Inside puge. 

Machiuists—Price List of small Tools free : 
Gear Wheels for Models, Price List tree; Chucks and 
Drills, Price List free. Goodnow & Wightman, 23 Corn- 
ill, Boston, Masa. : 

be Berryman Steam Trap excels al] others 
The hest. fg »lwave the cheapest, Adaress 1. B. Davis & 
Go., Hartford, Conn. 


Boring Machine for Pulleys—no limit to 
capacity. T. Rk. Bulley & Vail, Lockvort, N.Y. 


For best Presses, Dies and Fruit Can Tools, 


D. R. W. asks: Will a cup made of plaste) 
of Paris answer as the innercylinderof a Danicll’s su)- 
phate of copper battery, in*teau of an earthenware one: 


Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y. , Answer; Yes, but it will be difficult tu cast tt free from 


For Solid Wrought-iron Beams, etc., see ad- 
vertiscment. Address Union Lon Mills, Pittsburgh, !’a., 
for lithograph, etc. 

Parties desiring Steam Machinery for quar- 
rying stone. address Steam Stone Cutter Co..Rutland, Vt. 


Hydraulic Presses and Jacks, new and sec- 


,ond hana. E. Lyon, 470 Grand Street. New York. 


Rubber Machinery of all kinds manufac- 
tured by W. E. Kelly, New Brunswick, N.J. 


W.D.23.’s query about making soap with bicartonate 
of soda is answered by anticipation on :. 289, vol. 23. 


J. W. L. asks how to separate the constitu- 
ent parts of sawdust or wood so as to get the pure cell 
ulin. Answer: * It is scarcely possible,” say3 Professor 
W.A. Miller, “to obtain cellulin free from ligneous tis- 
sue by artificial means, since the incrusting woody mat- 
ter, when once deposited within its meshes, is retained 
with great obstinacy ; bit it is presentelin a pure con- 
ition ia finely carded cotton, in linen, and in the 
nest kinds cf filtering paper; to these sources the 
chemist usually has recourse when he desires to exumine 
the properties of cellul:in. Cellulin or cellulose is dis- 
solved by a solution of oxide of cupper in ammonia, 
trom which it is reprecipitated by acids.” 


R. J. asks: “hat is best to mix with fire 
clay for lining a furnace that is partly burnt out, and to 
stand the fire? 2. What is the best way to take soft 
solder out of zinc? Answers: 1. In making fire brick, 
the 1¢ fractory fire Clay is mixed with old tirebrick pul- 
ver'zed or with sharp, cleansandand gravel. Such brick 
will stand an intense heat without fusing. 2. Softsolc- 
zr melts at a lower temperature than zinc, so that you 
nay be able to remove part of the solder by carefully 
heating it to a temperature of about 600° Fahr. If you 
wish to use the sulphate of zinc (white vitriol) for uny 
purpcse, or are able to dispose of it, you can dissolve 
the zinc in dilute sulphuric acid, which only slightly at- 
tacks the solder. Hydrochloric or muriatic acid also 
lissolves zinc, formingchloride of zinc, which has the 
wroperty of rendering paper hard and waterproof. 
Nitric acid w‘ll dissolve both lead and zinc and leave the 

in as a white powder. 


W. MeN. asks: What set, and what differ- 
mee of set, !f any, should there be between saws cut- 
ing pine and those cutting spruce logs? Answer: 
Aoout one thirty-second of aninch ona side is sufficient 
forordinary timber. Generally thesameset would be 
‘equired forboth kinds of timber. Some kinds of pine 
vill cus very clean and require but little set in the saw 
to clear; other p.ne timber has a very tough fiber. In 
such, More set would be required. Spruce varies 1a the 
same manner in dlff rent localities ; practical experience 
.8 the best guide.—J. E. E. 


B. G. asks how to prepare caustic lye from 
ioda ash. Answer: Caustic soda lye for soap marFing 
:an be prepared from soda ash by the use of quick lime. 
the soda ash is first dissolved in hot water and to the 
vulling solution is gradually added thin slaked lime in 
small quantities, and the boil{ng continued until a drop 
of the clear liquid gives no effervescence with a drop o/ 
wid. The lime takesthe carbonic acid from the soda 
tsh and is itself converted into an insoluble carbonate 
if lime, which settles to the bottom, so that the clear 
solution of caustic soda lye can be easily decanted after 
wtlowiug the solution to stand until cool. The boiling 
should take place in an iron vessel; fora very pure qual- 
ty of caustic alk lies silver vessels are employea, as 
che alkalics attack both glass and porcelain perceptibly 
vhen hot and strong. 


A. R. asks: 1. What is the Newtonian 
heory of astronomy? 2. Wiatis the cause of the di 
trnal motion of the earth on its axis? 3. What is the 
cause of the annual motion of the earth round the sun: 
!, What s gravitation’ Answer: 1. That there is a mu- 
ualattraction existing between all bodies of the uni- 
‘erse, that it 13 directly proportional to the inasses 01 
ae bodies,and inveisely proportional to the squarce 
of the distances between them; and that the planet: 
vere originally impelled by some force, whica would 
:wse them to move off ina straight line, unless actec 
1po) by ether forces. 2. The original impelling force. 
3. Theoriginal impelling force, and the attriction o! 
heearth by the sun. 4. We cannot tell. It is some- 
hing by virtue of which all bodies attract each other, in 
-ccordance with tae law enunciated above. 


W.D. D. asks whether the principle, for 
aultiplying power, of i screw acting upon a lever is in 
ise, and if it is, ‘n what machine? Answer: The princi- 
le of multiplying power by means of a screw operating 
on a lever is very old. 


C.D. R. & Co. say: We have areturn tub- 
ilar boiler 18 feet long, with 40two anda halfinch tubes: 


ind wculd like to Know what size and hight of stack we 
-hould have nade to insure a good natural draft. An- 
‘wer: The data sent are rather insufticient. Probably a 
‘ound stack, 15 fuches in diameter and 50 fect high,would 
woswer. 


A. 33 asks: What are the dimensions and 
yest form of a steam engine of about 3 a horse power? 
:t should be made portable, and so as to connect the 
smoke stack with a common chimney. The need o! 
such an engine has long been felt in the dairy regions, 
ior churning, etc. Auswer: The boiler sbould have 
scout 12 square feet of efiicient heating surface. The 
sylinder, with a diameter of 2 inches, shuuld have a pis- 
son speed of %5 feet per minute. You will find dimen- 
sions and descriptions of small boilers in communica- 
ions from other correspondents. 


A. D. says: In Worcester’s ‘* Dictionary” 
(Nlustrated edition), there is a picture of a windlass «f 
Jeculiar form, called a “ Chinese crane.” Will you give 
ne your opinion whether there is any mechanical ad- 
vantage in it ovcr a common windlass? A friend o1 
nine, who goesinto the mathematics of the question, 
hinks that he proves that there is none. My faith in 
she cleverness of the Celestials m 1kes me doubt his con- 
slusions. Will you tell us which is right, he or I? An- 
swer: It has a mechanical advantage over the common 
windlass, because the ratio of power to weight can be 
increased to almost any desired extent, without great 
complication of parts or excessive dimensions of wheel. 

C. N.D. says that L. L. can repair his mir- 
cor by taking a piece of old mirror and apply a drop of 
quicasilver to it. Hecan so lift from it ascale that will 
eftectual!y patch the damaged mirror, the spot of glass 
having been previously well cleaned. 


blow boles. No.1 baked porous cups for Daniell’s bat- 
tery are only $2.°5 per dozen. 


W. H. I. says: I have a small cylinder boil. 
er 234 feet long x 10 inches diameter, made from % inch 
fron, with cast iron heads. What pressure ought it to 
beer and what powershould it develope with an engine 
1% inches diameter x 83 inches stroke? Answer: The 
boiler could safely sustain a pressure of more than 20C 
lbs. per square inch. At 100 lbs. pressure and a speed o1 
150 revolutions per minute, the cngine would develop 
about 3 of a horse power. 


C. D, says: I have a well 30 feet. from my 
stable; it is 12 fect deep. By; meaisof a ¥ inch leac 
pipe, the siphon, the water is concucted to » tub in the 
stable. I do not let the water run full stream, bu 
througha pipe stem. Every3 or 4days,I have to tak 
out the plug containing the pipe stem to let out the air. 
or the water would stop running. Can you tell me thc 
cause of this? Answer: Theair in the water generally 
collects at the highest potnt ofa siphon which is used 
continually, as the pressure is least there. There is no 
way of preventing this, and every few days the air must 
be drawn off. By placing an air vessel at the highest 
point of tie siphon, it will work much longer before re- 
quiring.to be freed from air. Siphons arc sumetimes 
fitted with small pumps at the highest point, by means: 
of which the air can be drawn off whenever necessary. 


E. G. L. says: What is the meaning o1 
“gresse’? Isita ccmposition ora separate metal? 2 
In tinning small malleable castings, 1 cannot get a 
emooth bight surf:c2. How can I prevent the ecuoi 
and impurities 10 the tin from adherlug to the casting, 
and how can I obtsina bright finish? Answers: 1. We 
do not remember ever to have scen the word about 
which our correspondent desires information. 2. The 
following method {2 commonly employed to tin iron. 
and generally with good results: Clean the casting with 
nitricacid, afterwards washing it with water. Dip it 
firstinto inuriate of zinc, and then into the bath of tin. 


E.. A. F. T. asks how to.make « small port- 
able boat, light enough to be carried on horseback or iu 
asmall buggy? Answer: Trya boat made of canvas, 
stretched on a frame, which can be folded upandis light 
and portable. Such a boat was used by our soldiers in 
thelate war. 


T. J. says: Ina train of wheels, 3 drivers 
and 8 driven, the drivers are proportionally 20, 40, and 60 
The first driven is the crank of a5 horse power engiue, 
10 iec¥es long; the next is a gear, 20, and the next a 3, 
which gives out all the power. What power Is acting at 
the pitch line ot each wheel? The engineer says it ig ag 
follows: 5h. p. X20 (double of crank)+20 (1st driver) =5 
h p.oncrank and 5h. p.on 1st driver. 56 bh. p.x2020+ 
20x40=2'5 h. p. on 2nd driven and 2nd driver, ete. 5h. p. 
20x 2080+ 20x 40x 60=1:26 h. p. on pitch line of last 
driver 60, and last driven, 30. I think there is 5 horse 
power acting at the pitch line of all of them. He also 
22y8 1f the crank could not beara strain of more than 5 
hose power, the last driver, 60, and last driven, 30, could 
oot bear a strain of more than 1:25 horse power, without 
breaking, providing the crank and wheels were propor- 
tioned by a good engineer. Please let me know jf thia fg 
ealculated right; and, if not, give mea simple rule for 
doing it. Shouldnotthe pitch of the wheels in each 
pair be altered? HH 5 horse power would break the 
crank, how much would break cach wheel separately ? 
Answer: The results obtained by the engineer are cor- 
rect, if the diameter of first wheel is double the length 
of the crank. 


E. O. L. asks: What is nitro-glycerin com- 
posedof? Answers: The wonderful explosive termed 
ultro-glycerin is composed of nitric acid, sulphuric acid 
wnd glycerin. It is made by mixing together equa: 
parts of the above acids and adding glycerin to the mix- 
ure, to the extent of one sixth of the weight of the 
icids. Precautions to prevent explosions %re required 
io the manufacture. 


M. A. asks how to manufacture paraffin 

Answer: You can procure parafiin at the drug stores. 
{tis made from wood tar, which is distilled, and the 
hick porticn remaining 18 placed in hut sulphuric acti 
vbich burns up nearly everything except the paraffin. 
Che latter is then pressed and purified. This is done by 
dissolving the paraffin in a hot mixture of alcohol and 
sther, which causes the deposit of the paraffin in beanti- 
ful flakes. Paraffin is also obtained from peat and fron. 
soft coal found in Sco.land. 


C, F. asks (1) if there is any rule for lining 
ip shafting from the main shaft to other parts of the 
nill. 2. Istherea rule forcutting belt holes through 
the floor? Answers: 1. With pieces of tine cord and a 
square, lines can be iatd off, parallel or perpendicular to 
thelineofthemainshaft. 2. By makinga diagram and 
nding the angle of the belt, the positions for the holes 
gan be ascertained by using a string and a bevel. 


M. H. asks: With 6 feet head of water, 
wuat sized turbine water wheel will be required to 
pump water through 1 Inch pipe 1,590 feet long up 
wo 100 feet elevation? What kind of a pump shall ] 
ase? Answer: It depends entirely upon how much 
water you wish to deliver per minute. That being set- 
cled, you can find the size of wheel required, by examin- 
ing'the circularof the water wiieel builder. By consult- 
ing our advertising columns, you will find the names oj 
pump makers,to whom you can write for further infor- 
mation. 


M. M. asks by what process he can harden 
cast or German steel plow mulds, 34 inch thick, to make 
them of ever. temper and as hard a; possible. Answer: 
{t will probably be difficuit to harden the metal without 
eetorts, but possibly the foliowing method, !f carefully 
conducted, will wnswer: Coat the metal with pruss‘ate 
of potash, mixed with tlour paste. When itis dry, cover 
it with clay to keep the potash from com'ng oft, and 
acat to a bright red. 


O. G, asks: 1. Is slaked lime injurious to a 
horee if sprinkled on the floor in his stall to keep orstop 
the bad 8 nell that isin all stables? If so, what can |] 
‘se in place of it? 2. I want a2 horse engine that will 
vurn wood or coal; whosemake is the best? Hawmuch 
will such an engiac weigh? 3. [owa eoal is $5 per tun, 
indsoft wood is $3 per cord; whi: histhe cheaper? 4 
What book contains engravings of the latest and besi 
electrical machines, for motive power? Answers: 1. 
Usechloride of lime or carbolic acid. 2. Consult our 
wdvertising columns for information as to makers of 
engines. An eugine and boiler of 2 horse power will 
weigh from 1,500 to 1,8)0 lbs.,and cos: about $500. 3. Un- 
less the coal is of unusually good qualliy, wood will bx 
ihe cheaper fuel for you to use. 4. Noad’s “ Text Book 
of Electricity,” Ganot’s “Physics,” and Silliman’s 
-* Principles of Physics,” all contain illustrations of re- 
cont forms of electrical engines. 
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G.L B. says: Jn ay show windows, I have 
great trouble arisiug from snare to various Kinds of 
z00ds exposed there, Iron Or %ee}) ig quickly covered 
with rust. and brass wire or thin note brass be : 
almost ag brittle and blacx as scorch paper. The win- 
dows are cxclosed witn glass, have but. “tle sun, and 
appear to be tight. No gas is burned inst& the Chae: 
(s there auy way to prevent it? Answer: Trp nttla. 
tion. Puta piece of stove pipe perpendicularfy ‘ato 
the upper end of the window andburna jet of gas inw 
under it to produce a draft. An opening at the bottom 
covered with gauze will admit air and keep ont insecte. 
Have you no hing but hardware ion the window, and 
nothing to generate sulphurous fumes? 


I. E. W. asks: How can I remove an old 
berry stain from a white dress? Answer: Try sulphur- 
ous acid. 

A. & B. say: 1. A hires power from B; A 
{is to have the use of a Ginch belt to run on the jnileys 
as they stand. Wheua A goesto work,the driving belt 
that is intended to drive the 6 inch belt runs off the pul- 
ley, which leaves A without power. A claims that B 
his not got sufficient power iu that €riving belt to give 
A the use of the 6 inch belt, or it would not run off the 
dulley. B says that A takes more power than the 6 inch 
belt will drive. A contends that, if he did, the 6 inch 
belt would run off the pulley, acd the driving belt would 
atuy on. Which is right by uhe law of mechanics? 2. B 
hires a so-called first class machinist. He takes down 
the 30 inch pulley and puts on an 18inch ; this, he claims, 
will give more speel, which will give more power. 
A claims that to increase the speed is to devresse the 
vower. A does not want speed; he wants power. 
B then putsan 8 inch belt on the 18 inch pulley and lets 
it hang over 8 inches, and claims that Ahasmore power. 
Aclaimsthat he hes lees power. A and I} leave it to 
ycsuto decide. Answers: 1. Itis somewhat ditiicult to 
tecideaqu_ t:on of this kind, without a personal exam- 
ination, to render it certain that we are. in posscesion of 
ul the facts of thecase. Your firat siutementis correct. 
lf the driving belt slips off,it does not furnish all the 
power that could be transmitted by the 6 inch Lelt. In 
the second case, if, as we understand it, the changed 
pulley is the driver for your 6 inch belt, and if, with the 
present modification, you: 6 inch bel¢ ts driven satisfac- 
torily, you have more power than before. 


8. A. H. asks usto state, briefly and clearly, 
what we understand by “ Scicuce,”’ as used and applied 
in our pubjications. Answer: We will answer our cor- 
respondcnt’s comprehensive question ly a few cuota- 
tions: ‘“*Science is applied to the knowledge of many, 
methodically digested and arranged 80 as to become at- 
tainable by one.”? ‘“ A science 1s a body of truths, the 
common principles of whici are supposid to be kncwn 
and separated, so that the individual truths, even though 
some cr all may be Clear in themselves, havea guarantee 
that they could have been discoveredand known, cliker 
withcertainty or with such probability as the subject 
admits of, by other means than their own evidence.” 
*¢3cienceis applied to any branch of knowledge which 
i8 made the subject of investigation witha view to dis- 
cover and apply first principles.” 


D.C. asks: 1. What percentage of power 
has ever been developed with rotary engines, compared 
with other kinds? 2. Can perfect condensation be se- 
cured by any means now inuse? 3. Whatisthe relative 
advancing power of a locomotive when the connecting 
rod is at cach of the fourcardinal points of the circle? 
Answers: 1, We have never seen reports of .ny careful 
tests of the performance of rotary engires. 2. No, if 
you refer to the production of a perfect vacuum. 38. At 
top and bottom, the full power of the engine, multiplied 
by the sine of the angle bet ween the conncctingrodand 
the crank, is exerted; at the other twopoints,no power 
is imparted bythe engine. 


W. P. asks: 1. How can I set a plain slide 
valve ofa stationary horizontal engine (su as to cut off 
at any given point), without removing the steam chest ? 
2. Whet ingredients canI use to stop the foaming in my 
boiler? Answers: 1. It canoen'y be done by niaking a 
diazram, or model to-scale, knvwing the size and posl- 
tion of ports,etc. You will fal plain rules .n * Link 
and Valve Motions,” by W. S. Auchincloss. 2. If the 
foaming ts caused by insufficient steam room, no ingre- 
iients will have any effect. Carrying a higher pressure 
of steam, if your boiler will safeiy eustain it, may remedy 
the trouble. If it is caused by dirty water, frequent 
blowing off wiil be advisable. 

A Y.S says,inreply to the question cf 
thé advisability of haviug fewer teeth in a saw: I would 
sayyes,fortwo reasons; the first iy that,having more 
room for sawdust In the cut, power 's saved; the second 
iy that it takes less power to cut one elzhth of an 
inch with one tooth than it does tocutit with two, for 
the front cut of one tooth is tue same in both cases; 
and if the side cut were the same in both, one tooth 
would take but half the power. But if it is twice as 
great (and it cannot be any more), we have a saving of 
one front cut. 

A.S. says, inanswer to G. F. C. who asked 
for a description of the electro-plating process of Pro- 
tessors Jacobi and Kleia: Professo: Jacobl states that 
deposits of nickel can be obtained just as well from 
Oiher Gouble sulohate of nickel salts as from the sul- 
phate ot nickel and ammonia. He remirks further 
that the deposition of nickel s .cee2ds far better by the 
application of an anode made of pure nickel, than by 
the saturation of the solution with soluble double sul- 
phate of nivkel and ammonia,etc. Professor Klein says 
that, in the Imperial printing cstablishmen:, the process 
of Becquérel (published in 1862 in Comptes Rendus) is 
applied, namely: a solution of a double salt of niekel 
and ammonl:, moditied by the fusertion of a nickel 
anode. There is no necessity of paiticularcare or pre- 
caul‘ons for avoiding the presence of traces of alkalf in 
the solution ; on the con‘rary, experience haze proved 
that regular deposits will be obtained from solutions 
containing considerable quantities cf sulphate of pot- 
assa or sulpLate of soda. See ‘‘ Business and Personal” 
column in this issue. 

C, A. says, in answer to E. F, C.’s question 
Cor something that will prevent rats from gnawing his 
yellows: Skunk's oil is the only preventive I have ever 
found, and I have perfect confidence in it for the 2dove 
purpose. It is perhaps scarce and hard to obtain, owing 
to the disagreeable smell while rending it from the an- 
imal’s flesh. But I feel justified in recommending it for 
the above purpose. It not only prevents rats and mice 
from gnaw.ng bellows, but 1ts use onght to be apparent 
to careless farmers, who ofter: leave their harness, sad- 
dies, eic., wherever they use them last. Skunk’soilisa 
Bure remedy in all cases, a8 no animal will chew or gnaw 
eather where it is present, aod it is not disagrecable to 
the user. It has little orno tendency torot the material 
on which it is used. 


F. A. M. says: In reply to A. H. G.’s query 
about his water not rising In the murning tn the »ame 
hight in a gage as it was at night, I will suggest that 
there 1s distilation along tae pipes Dewweeu bhO voller 
and the engine, 
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R. B. V. replies to E. W. H.’s problem: I 
would say that such a body could not receive momen- 
sum because it is withsut weight. If struck, the whole 
body would move tn the direction of the force; for 


being weightless, it has no gravity. 


H. P. M. writes as follows: In reply to 
W. F.’e question about a mixture for facing castings, I 
would say: For a casting weighing 800 1bs., and 2 inches 
thick, take new molding sand, 5 shovelsful, dry old 
molding sand,8 shovelsful ; mix thoroughly and thenadd 
a :hovelful sea coal facing (pulverized Cumberland or 
bituminous coal,according to locality); mix well and 
riddle through a fine sieve, then dampen, and riddle on 
your pattern. The lighter the casting is to be, the 
weaker you must make your facing; for a plate % an 
inch thick, 1 shovelful of cos] to 12 of mixed sand will 
do; if the casting is only 4 inch, 1 to 15 will be right, in- 
stead of 1to8as above. In casting a thin plate, I never 
put any facing on the cope side; then, if you want to 
“slick” the mold, shake on & little plumbago, and 
“slick” with your tool. Onavery heavy casting, use & 
facing of 1 shovelful of coal to 5 or 6 of sand. [f the 
facing be too strong, the casting will look cloudy or 
wormy. To make black wash for a dry sand mold, put 
2 or 8handsful charcoal in a dish or pot and add clay 
wash that has been strained until the whole will be so 
as to drip oft your finger nail and leave a coating; or use 
molasses water instead of the clay wash, putting the 
black wash on with a fine brush, then “ slick” with your 
tool. Ifthere are cracks in your dry sand mold, fill 
them up with a putty of charcoal and oil. 


F. A. M. replies to J. V. D.’s query for a 
stain to imitate rosewood: First rub the wood with vin+ 
egar in which old najiis or iron filings have lain for 5or 
6 weeks; thenstreak it with extract of logwood. The 
success of the imitation depends on the skill of the 
dperator. 


H. M. W. says: In reply to C. R., who asks 
Yespecting Pharaoh’s serpents, you give him the original 
and poisonous form. The Pharmacist (Chicago) 1871, 
p.229, contains the following harmless substitute, by 
Puscher of Germany: Bichromate of potassa two parts, 
mixed with saltpeter one part and sugar three parts. 
Press into a tinfoll cone, a little open at top. 


J. D. T. says, in reply to J. H. W.’s query 
xbout the hydrometric strength of dilute spirits: If we 
add 100 gallons of water to 10 gallons of proof spirit, the 
Aquor will be 69° under proof, or 25° (real strength) by 
Tral!es’ hydrometer ; and its specific gravity would be 
97087, provided no contraction took place. To allow 

or this contraction it will be necessary to add, to 100 
gallons of spirit at proof, 100-7 gallons of water. The 
‘two numbersadded together 100-+-100°7=200 gallons spirit 

25° by Tralles; specific gravity would be ‘97097. In 
guswer to question: How many gallons of water are re- 
quired to reduce 100 gallons of spirit at 60° above proof 
éoa spirit 20° below proof? By volume it will require, to 
reduce 100 gallons of spirits 60° above proof to 20° below 
proof, 100 gallons of water. But there would not be 200 
gallons of the new compound, owing to the contraction 
which takes place when alcohol and water combine. In 
order to allow for the contraction,the spirit must be 
reduced by weight or specific gravity. Forreducing 100 
gallons of spirit 60° above proof to 20° below proof,1.4 
gallons of water are required. The two numbers added 
together, 100-+-104=200 gallons of spirits at 20° below proof. 
It will be noticed that 204 gallons of fluid have been used, 
yet the product is but 200 gallons, showing a coutrac- 
tion of 4 gallons. 100 gallons of spirit at 60° above 
proof, and 100 gallons of water will not make up 
200 gallons of the new mixture; they willyield but 196-15 
gallons. But the strength will be rather higher than 20° 
below proof. In answer to the question: How many 
gallons of spirit at 60° below proof willit require to re- 
duce 4 gallons of spirit of 90° above proof to a spirit at 
proof? Forty gallons of spirit 90° above proof, added 
to 60 gallons of spirits 60° below proof, equal 100gallons 
of spirits at proof. Thus: 


4C gallons 90° above proof contains..... 46 proof gallons. 
60 “ 60°below “ ee 24 
100 gallons at proof. 100 proof gallons. 


J. D. T. says, in answer to J. H. R.’s query 
as to measuring the contents of a partly filled cask: In- 
struments called wantage rods are kept by nautical in- 
strument and hydrometer makers, and are used by 
liquor dealers. By the use of them, the contents of a 
package partly full can be ascertained, provided the full 
capacity of the cask is known; if not, the package 
must be gaged, after which the wantage rod is used to 
find the deficiency. 


R. J. H. says, in reply to J.J. P., who says 
that his telegraph line of 200 yards length won’t work: 
In case of the absence of gas or water pipes or a pond, 
the trouble can be remedied by using a metallic circuit, 
that is, put up another wire on the same poles or sup- 
ports, insulated from the first wire; this is the proper 
way todoit. Short circuits cannot be worked success- 
fully in connection with the earth ; itisa very popular 
fallacy to suppose that the earth acts as a return con- 
ductor; the earthmerely acts as a condenser or reser- 
voir, and a battery is merely an apparatus for drawing 
electricity out of the ground in one place and forcing it 
in at another. When these points, ground plates, are 
very near each other, the battery force required is as 
much as if they were a great distance apart. There is 
probably another difficulty with his line,and that is in 
the sounders themselves; but as no number ordiameter 
of wires is given, I cannot tell him how to remedy it; 
but I will quote the fundamental rule of practical line 
equipment, namely: The maximum magnetic or work- 
ing strength is obtained when the sum of the resistance 
of all the magnets is equal to the resistance of the rest 
of the circuit; that is, in this case, the two magnets 
must have a resistance equal to the line wire and the 
battery, and it is not probable that such is the case, if 
they have only 20 feet each. In the absence of apparat- 
us for electrical measurement, J.J. P. can only get ata 
mathematical conclusion by reference to tables giving 
resistance of wires by their size or diameter, which he 
will find in any standard work on practical telegraphy. 


R. H. A. says, in reply to many queries in 
reference to sharpening old files: The difficulty, and the 
only one, seems to be this, that the action of acid redu- 
ces the acute angle, which the cutting point of the tooth 
needs, to an obtuse angle, like that of a squared tap; 
and the file has none of the means of force which ren- 
der a blunt tap effective. To illustrate, we suppose a 
file tooth to be in section like a V; the acid acts on one 
side andin the groove between the teeth equally. If 
this V is an angle of about €0°, it will be seen, by any one 
who chooses to prove it, that the first cut of the acid, or 
the action on one side only, has lowered the point of the 
tooth double the distance of the depth of the perpendic- 
ular cut; and when the effects of the acid on both sides 
of the tooth are combined, the best result will bea right 
angled edge or point. In the grooves, the acid has a far 
greater surface, proportionally, to act on, and becomes 


rapidly saturated, while at the points the reverse is the 
case. Now if, after rendering the file chemically clean, 
as is requisite, a delicate touch of resisting mattercould 
be applied to the points of these tecth, the acid action 
would be retarded untilenough metal had beenremoved 
fromthe grooves to render the process successful. It 
would need care and tact to accomplish it, but I believe 
it may be done. Perhaps if an accurately round rubber 
roller were very slightly greased wit: tallow and passed 
over the file after the manner of the printer, or if native 
rubber were dissolved in bisulphide of carbon and in- 
stantly used, the experiment might be successful ; 
it would depend on the skill of th? operator. The 
acid would certainly have to (and would) creep under, 
and would not go through, the protecting substance, 
giving time (which is always an element in chem- 
istry) for prolonged action in the grooves, before 
the points become sharpened, without reduction of 
length. 


COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects: 


On Retardation of the Earth by Tides. By 
O. 

On the November Meteors. By D. K. 

On Cleansing Incrusted Boilers. By T.J.A. 


On a Refractory Silver Ore. 

On Iron Tie Rods. By E. M. 

On the Spleen and Electricity. By S.W. J. 

On Corundum in Pennsylvania. By J. L. 

On the Million Dollar Telescope. By 8.H.M. 
Jr., and by F. D. J. 

On Professor Haeckel on Embryology. By 
A. M.W. 

On the Bodies Associated with Biela’s 
Comet. By D. K. 


By P. 8. 


On Industrial Education. By S. C. Arm- 
strong. 
On a Cheap Fire Alarm. By A.N. J. 


Also enquiries from the following : 
A.@.—E. L. E.—W. H. 8. & Co.—M.C.—D. C.—J.W.H. 
—P.K. F.—P. C. B.—B. W. C.—W. McC.—W. S. 


Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amountsufficient to cover the cost of publication under 
the head of “‘ Business and Personal,” which is specially 
devoted to such enquiries. 


MINERALS AND FossiLs.—Specimens have 
been received from the following correspond- 
ents, and examined with the results stated: 


A. H.—You are partially correct in your conjectures. 
The most interesting of your specimens is No. 6, which 
is a spirifer granuiferwus from the Hamilton group 
The organic matter and lime have been leached out,and 
only the earthy matter remains, which is,in this case, 
fine grained sandstone. You will find this species fully 
described in Dana’s “‘Geology.” No. 3 contains iron py 
rites; the black streaks are impressions of plants, - ut 
are insufficient to determine what species the plant be- 
longed to. It is probably from the Hamilton group. 
Will you please inform us in what county of New York 
these specimens were found? No.2 is only quartz, as 
you say. 


1 L. F. L—Anargillaceous yellow ocher ; it would doubt- 
less answer for a cheap paint. 


[OFFICIAL.] 
Index of Inventions 


FOR WHICH 
Letters Patent of the United State: 


WERE GRANTED FOR THE WEEK ENDING 


May 27, 1878, 


AND EACH BEARING THAT DATE. 


(Those marked (r) are reissued patents.] 


Alarm, automatic fire. H. L. Brown.... 
Alarm, portable burglar, J. H. Thorp...... 
Amalgams, quicksilver from, M. B. Howard. 
Bar and hook, clevis, R.Gibbs.... 
Bedstead, wardrobe, Hunter & Van Sickle. 
Billiard cushion, W. St. Martin... 
Bleaching liquor, H. Deacon. 
Bleaching resin, A. K. Lee... 


. 189,202 
. 189,440 
. 189,814 
. 189,981 
. 189,816 
. 189,434 
. 189,289 
. 189,402 


Boiler, wash, J. Adams..... . 189,349 
Boiler, wash, J. W. Deming . 189,801 
Book rest, L. Tarring....... « 189,341 
Boot, I. Hall............00006 . 189,885 


Boot, moccasin, E. A. Buck 
Boot bottoms, molding, S. W. Baldwin... 
Boot heel blanks, making, C. W. Glidden. 
Boot heels, trimming, C. H. Helms (r).. 
Bottle wrapper, A. E. Francis... 
Brace, shoulder, N. C. Burnap. 
Bracelet, Grant & Cook 
Bracelet joints, J.B. Black 


« 189,284 
. 189,354 
« 189,382 
- 54% 
seeseeee 189,808 
-. 189,866 
189,811 
189,361 


Bracket, shelving, J. V. Meigs. «. 189,408 
Buckle, harness, C. C. Lee...... « 189,253 
Building, fireproof, J.E. Mulford « 189,415 
Burner, gas, B. Andreae............ 189,352 


«189,487 
+. 189,818 
++ 189,822 
«+ 189,226 
+. 189,862 
« 189,262 


Button hole cutter, Tebbets & Nutting.. 
Can, oil, H. Keller Be 
Car axle box, H. E. Marchand.. 
Car axle, railway, R. N. Allen.. 
Car, dumping, T. Bootsmann... 


Car hanging signal cord, railroad, J. F. . 
Car, railway freight, R.H.Gordon, Sr.......... «+ 189,243 
Car ventilator, etc., pocket, J. B. Timberlake..... 139,278 


Card rack, Danforth & Winchester.... 
Carriage clips, swaging, R. R. Miller 
Carriage curtain fastener, N. M. Terry... 
Carriage protector, G. B. Brown 
Carriage spring, T. Murggtroyd.. 
Carriage spring, T. H. Wood 
Carriage window sash holder, S.E. Totten, Jr. (r) 


189,298 
« 189,413 
189,488 
189,364 
+ 139,825 
139,348 

5,422 


Cask, beer, M. SeitZ......cccccccsceccccsccccssceceees 
Churn dasher, G. W. McCormick 
Churn, rotary, G. Walker. 
Cigar machine, H. E. Tylander... 
Coftee roaster, G. W. Dobson... 
Coloring metal, J. Kintz 
Cooking utensil, E.J. Sprague.. 
Ceoler, beer, J. Gimlich 
Corset fastening, G.O. Schneller.. 
Cradle, self-rocking, C. Holtz... 
Cultivator, P. Long.. 
Curtain cord fastener, J. P. Arnold. 
Curtain cord fastener, H. Lull......... 

Cutter, reversible rotary, E. V.O’Nelll.. 
Desk and book case, J. A. Payne.. 
Dovetailing machine, A. Davis.. 
Drawing board, H. H. Meyer... 
Drawing, device for teaching, A. C. Covell........ 
Drawing frame stop motion, Wrigh & Thompson. 139,447 
Egg carrier, S.H.Smith.........cccceecceecencceceees 189,481 
Engine and saw mill, steam, I. Brown « 189,223 
Engine piston valve, steam, A. Baumann. 189,857 
Engine, steam, Nicoll & Hollman............ seseeee 189,258 
Engine valve gear, Tesseyman & Howard... . 189,489 
Envelope opener, G. S. Hastings, Jr... 189,812 
Excavator carrier, J. Williams w+. 189,446 
Eye glass, A. D. Ansell.............seeee008 ieee . 189,858 
Faucets, etc., inserting, K. A. Wattendorf.. 189,443 
Fence, flood, A. Orvis.........scssessesseeee 189,418 
Fire arm, breech loading, A. Marclli..... 189,823 
Fire arm, breech loading, W. Richards... 189,422 
Fire escape, J. O’Brien.. . 189,416 


199,884 
. 189,406 
139,845 
.. 189,280 
. 189,877 
199,819 
. 139,483 
. 139,810 
199,424 
199,247 
189,320 
199,228 
139,404 
199,417 
199,419 
189,299 
199,411 
199,287 


Fire escape, [. Merritt............ 189,410 
Fire extinguisher, J. B.Stillson. . 189,275 
Floor clamp, J. G. Rogers....... 189,265 
Friction mechanism, H. Chilson 189,236 
Fuel, etc., artificial, A. Berney.. 189,288 


Furnace alarm, blast, E. Davis.......... 
Furnace door and bit, J. G. Haberfield. 


189,300 
139,244 


Gaiter, W. Love.........sccceee 189,821 
Game table, S.S. Schindler.. 189,425 
Gate, nursery, J. W. Boughton .. 189,282 
Generator, vapor, W. Wells... . 189,445 
Grain cleaner, S. Moore. ... 189,257 
Grain, nuts, etc., cleaning, J. Johnson.. 189,248 
Gutter, metallic, T. McClunie. 189,824 
Harness saddle pad, H. Lerew 189,403 


Harrow, J. F. Gazley......... 
Harvester, C. Crook, (r). 
Harvester, C. Crook, (r)... 
Harvester, J. F. Seiberling...... 


189,809 

5,428 
- 5,429 
« 189,268 


Harvester, corn, J. & W. Carrothers.. 189,367 
Harvester dropper, N. Johnson... « 189,895 
Hatchway, Follett & Brummel.... « 139,307 


Heel breastingmachine, V. K. Spear.. 
Heel stiffener, L. C. Crowell.. 


+ 139,278 
. 189,238 


Hinge, H. D. Bradley............ « 139,290 
Hook, flower pot, etc., I. A. Lovejoy............008 189,254 
Hoop dressing machine, S. L. Heywood........... 139,387 
Horseshoe nails, making, E. W. Kelley. « 189,250 
Horseshoe nails, finishing, R. Ross...... . 189,381 
Herseshoe nails, etc., swaging, RK. Ross. « 189,332 
Hub band, G. H. Johnson...........066 « 189,817 
Inkstand, W. Read, Jr........ « 189,261 


Insect destroyer, S. W. Thomas. « 189,277 


Tron, rolled, G. W. Billings 189,359 
Tron, steel, etc., treating, Skinner & Goodson..... 129,385 
Journal box, J. A. AlUNOUSE........ccceee ees eeeeees 189,287 
Lamp extinguisher, R. Lange......... «+. 189,898 
Lamp lighting apparatus, M. A. Lynch.. « 189,255 


Lamp, street, Jacobsen & Burger 
Last and shoe holder, B. J. Tayman.. 
Leather cutting tool, J. Demarest.. 
Leather work, seam for, S. W. Shorey 


159,394 
139,343 
++. 189,240 

« 189,429 


Lock, hasp, A. B, Smith..... . 189,480 
Loom filling fork, J. H. Knowles........ «+. 189,251 
Loom for weaving piled fabrics, E. Pickford...... 139,828 


Loom shuttle box mechanism, R. B. Goodyear... 
Lubricator, H. V. Aiken... 
Lubricator, E. McCoy..... asec 

Machinery, preventing noise in, G. Ames 
Mechanical movement, R. E'ckemeyer. 


139,384 
eee 139,286 
++. 139,407 
eee 189,227 
++. 189,879 

. 189,815 


Medical compound, J. G. Hucks...... 
Mill, rolling, H.R. Hinkley.............. « 189,246 
Mortar mixer and grinder, E. Spaulding.. « 189,338 


. 189,294 
139,298 


Motion, reproducing, C. T. Chester.. 
Musical instrument, M. Cannon.... 


Neck yoke, P. Epler......... . 189,380 
Nut lock, A. Porter... . 189,260 
Pan. dish, S. Lafferty. . 189,252 


++. 189,288 

+ 189,285 
« 189,272 
« 189,4-41 
« 189,829 
see 189,269 

189,340 
. 189,383 
- 189,851 
« 189,392 
« 189,360 
« 189,229 


Pantaloon tree, E. B. Viets... 
Paper clip, M. A. Wheeler.. 
Pavements, laying concrete, J. W. Snyder. 
Pegs, cutting out, J. D. Vinnedge.......... 
Photographic chair, child’s, M. H. Prescott, Jr. 
Planter, corn, H. A. Sharp.. 
Planter, corn, D. F. Taft... 
Plasterer’s float, I.. A. Goodseil.. 
Printer’s quoin, C. W. Ame8............ 
Printing press, plate, Howard & Dainty. 
Printing press, rotary, S. H. Bingham.... 
Printing press, stop cylinder, H. Barth. 


Printing type, D. W. Bruce..............sse0e8 «+. 189,365 
Puddlers’ balls roller, R. M. Bassett............0006 189,356 
Pulleys to shafts, securing, W. B. Van Voorhis... 139,282 
Pump or syringe, hand, W. B. Robins.............. 139,268 
Pump, steam vacuum, W. Burdon se 189,285 
Purifier, middlings, Hardenbergh ez al. « 189,386 


Purifier, middlings, N. Lacroix «+. 189,397 
Quartz mills, feeder for, T. A. Cochrane. «+. 189,370 
Railroad frog, J. Brahu............05 . 189,291 


. 189,271 
. 189,276 
. 189,279 
.. 189,876 

. 189,803 
. 189,428 
.. 199,826 

. 139,58 
139,428 
. 139,296 
199,414 
189,281 
«5,426 
vee 189,426 
189,264 
. 189,284 


Railroad frog, Skinner & Gifford 
Railroad rail joint, G. A. Sturges 
Railroad switch, C. D. Tisdale...... 
Railway signal, electric, Digney e¢ al.. 
Raker and loader, grain, G. S. Dudley.. 
Refrigerator, M. Shaw....... 

Ribbon block, W. Obrist 3 
Rolling blooms, machine for, G. W. Billings. 
Ruche holder, J. V. Rockwell... 
Safe, filreproot, N. Constable... 
Sate, fireproof, J.E.Mulford 
Sash and door clamp, T. S. Urie... 
Sash holder, S. E. Totten, Jr. (r). 
Saw,S. Scholfield 
Saw mill head block, A. Rodgers.. 
Saw, scroll, E. A. Walker 


Saw, etc., sharpening, E. Duffy.... 189,804 
Saw teeth diamonds, fastening, T. Smith...... wees 189,887 
Saws, hanging, H. W. Brown «. 189,368 
Scales, druggist’s, Cyrane & Reinhardt............ 139,872 
Settee. J. & E. R. Holzer...... eeegiess 189,389 


Sewing machine, R. Chandler....... 
Sewing machine, Henderson & Wright.. 
Sewing machine, G & J. F. Webster. 
Sewing machine cutter, L. H. Allen... 
Sewing machine folding guide, J. E. Earle.. 
Sewing machine shuttle, G. Rehfuss... 
Sewing machine tuck creaser, W. D. Kane.. 
Sewing machine tucker, J.H. Bean (r)...... ee 
Sewing machine,'wax thread, E. E. Bean (r)...... 


«+ 189,368 
++ 189,245 
+. 189,444 
+. 189,850 
«+ 189,378 
+» 189,421 
« 189,249 
5,427 
5,423 
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Shears for cutting paper, W. P. Deane.. «. 189,873 
Ship’s rigging, thimble for, T. G. Bell.............. 189,280 
Shoe nail, J. F. Paine..........cccccesecceeesecessees {39,327 
Skins, machine for staking, etc., W. A. Watson... 199,442 
Sleds, reach for bob, J. W. Smith....... seebeeseees 189,83 
Sleigh runner, J. W.& E. W. Karn... 139,896 
Soldering compound, C. Cox......... . 189,297 


Spark arrester, E. Lannay.. eebeee . 189,899 


Staves, ctc.,jointing, R. W. George. wee 189,242 
Stereotype plate holder, C. Hurst «.. 189,893 
Stone, machine for planing, A. T. Merriman...... 139,409 
Stone, making artificial, D. M. Sprogle............ 129,274 
Stool, life preserving, H. T. Pratt....... « 189,425 
Stove, base burning, F. W. Born. 189,281 


Stove, heating, D. N. Mason.............0006 
Straps, etc., cutting leather, J. F. Hollister. 
Sugar, salt, etc., drying, D. Lee... 


189,256 
189,888 
189,400 


Sugar, salt, etc., drying, D. Lee... 189,101 
Swing, hobvy horse, J. A. Crandall. 189,871 
Table, self waiting, J. F. Schultz.. 139,267 
Tag machine, C. M. O’Brien. 189,259 
Tag machine, J. H. Silvers.... 189,270 
Telegraph, electro-magnetic, G. D’Infreville 139,302 
Telegraph line insulator, I. I. Tatom.. 189,486 
Thrashing machine, I. T. Barton . 189,385 
Thraehing machine dust conveyer, J. Bierbower. 189,289 
Tobacco, machine for rolling, D. W. De Forest... 139,375 
Toy pistol, O. W. Horr.......... sete 189,391 
Trace fastening, F. M. Snively. 189,482 
Trap, fly, R. P. & W.I. Miller. 189,412 
Treadle movement, J. Evans... 189,805 
Trunk and wardrobe, combined, J. A. Payne 139,420 
Trunk, catch, H.C. Faber.. 189,306 
Trunk lid supporter, J. Stott « 189,435 
Tube expander, C. W. Deane. 139,374 
Turpentine tool, J. G. Cobb.. 189,869 
Twine cutter, F. J. Seymour. 189,427 
Umbrella and cane, combined, T. R. L. Chevers.. 189,295 
Umbrella tip retainer, Lusby & Winter....... 189,405 
Valve, liquid sealed, L. Winterbauer...... « 189,317 
Valves, steam and other, E. F. Spaulding... « 189,889 
Varnish for iron, etc., C. Rotter.......cccccsceseees 139,338 
Vauit cover, J. C. French.........cccceceeeeeeeeeees 189,241 
Vent opener for springs,automatic, J. Walther.. 199,316 
Ventilating propeller, D. Rissinger........... 189,830 
Washer, ore, W. Hooper........... . 139,890 
Washing machine,E. M. Hodgson . 139,813 


Washing machine, J. J. Taylor. 
Water wheel, S. T. Teachout 
Writing tablet, A. Schindler 


APPLICATIONS FOR EXTENSIONS. 


Applications have been duly filed,and are now pending 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 


25,183.—NaIL MACHINE.—D. Dodge. August 6, 

25,235. —MANUFAOTURE OF IRon.—B. Lauth. August 6. 
25,239.—ELasTIo HosE TUBING.—J. C. Boyd. August 13, 
25,309.—N AIL MACHINE.—D. Dodge. August 13. 

25,344.— WIRING JOINTS.—A. C.Mason. August 20. 
25,473.—ScaLES.—A. Turnbull. August 27. 

25,570.—Car CoucHEs.—E. C. Knight. September 10. 


EXTENSIONS GRANTED. 


24,161.—PLATFORM SCALE.—F. M. Strong, T. Ross. 
24,182.—CHANNELING Boot SOLES.—M. Wesson. 
24,199.—Gas REGUILATOR.—E. H. Covel. 
24,200.—HYDROCARBON VAPOR APPARATUS.—E.H.Covel, 
24,227.-CULTIVATOR.—R. M. Melton. 

24,257.—CaR SEAT AND CovcH.—T. 1. Woodruff. 


DESIGNS PATENTED. 

6,651 & 6,652.—STOCKING FaBRics.—M. Landenberger, Jr, 
Philadelphia, Pa. 

6,653 & 6,654.—CARPETS.—A. Heald, Philadelphia, Pa, 

6,€55.—CARPET.—C. A. Righter, Philadelphia, Pa. 

6,656 & 6,657.—FLoor CLoTus.—C. T. and V. E. Meyer 
Lyon’s Farms, N. J. 

6,658.—CHAIR FRAME.—B. J. Harrison, New York city. 

6,659. STOCKING FaBRIO.—M. Landenberger. Jr., Phila: 
delphia, Pa. 

6,660.—C+PE.—M. Landenberger, Jr., Philadelphia, Pa. 

6,661 to 6,662.—FLooR CLoTHs.—C. T. and V. E. Meyer, 
Lyon’s Farms, N. J. 

6,664.—STOCKING FaBRIc.—J. W. Parks,Philadelphia,Pa. 

6,665 to 6,612.—SToCKING FasBRics.—C. Button,Philadel 
phia, Pa. 

6,678 to 6,676.—ScaRVEs.—C. Button, Philadelphia, Pa. 

6,677.—ORG@AN Bask.—L. K. Fuller, Brattleborough, Vt. 

6,678.—-OrGAN CasE Enps.—L.K. Fuller,Brattleborough, 
Vt. 

6,679.—ORGAN CasE.—S. Hayward, Boston, Mass. 

6,680.—ORGAN CasE ENDs.—S. Hayward, Boston, Mass. 

6,681,—CaPE.—M. Landenberger, Jr., Philadelphia, Pa. 

6,662 & 6,688.—F LooR CLoTHs.—J. Barret,New York city. 

6,681.—SLATE FRAME.—J. M. Coffin, Danielsville, Pa. 

6,685.—CooK STovE.—R. R. Finch, Peekskill,N. Y. 

6,686.—BRACKET.—A, D. Judd, New Haven, Coun. 

6,687 & 6,688.—CARPETS.—H. S. Kerr, Philadelphia, Pa. 

6,639.—STOCKING FaBRIc.—M.* Landenberger, Jr., Phila- 
delphia, Pa. 

6,690.—SoDa APPARATUS.—J.F.Meacham, Newton,Mass. 

6,691.—F LooR CLoTH.—J. Meyer, Lansingburgh, N. Y. 

6,692.—Cook StovE.—J. Peckover, Cincinnati, Ohio. 

6,698. -_MONUMENT.—J. Sharkey, Brooklyn, N. Y. 


TRADE MARKS REGISTERED. 
1,270.—F LUE FoR DRAFT, ETC.—H.R.Farmer,Danville, Va, 
1,271.—MEDAL.—Hartell & Letchworth, Philadelphia, Pa 
1,272.-SALVE.—L. Harwood & Son, Warren, Mass. 
1,273.—Watcu GLass.—J. B. Laurencot, Hoboken, N.J. 
1,274.—SHEET IRON.—Marshall Bros. & Co., Philadelphia, 
1,275.—PLow.—J. Oliver, South Bend, Ind. 
1,276.—SaLtT.—Stone & Spencer, Syracuse, N.Y. 
1,277.—-BrusHEs.—Thomson, Langdon & Co.,N. Y. city. 
1,278.—C1@aks, ETC.—Batchelor Bros., Philadelphia, Pa, 
1,279.—BoURBON WHISKY.—H. Livingston, Albany, N.Y. 
1,280.—Fi1sH.—The American Sardine Co., New York city. 
1,281.—FILEs, ETO.—G. & H. Barnett, Philadelphia, Pa. 
1,282.—MEDIcAL CompouNnD.—E. R.Burnham,Chicago,IIl. 
1,283.—BRaIbs, ETC.—T. Kohn, Hartford, Conn. 
1,284.—MEDICINE.— Pacific Balm Co., New York city. 
1,285.— WHITE ZINC PaInT.—Wadsworth Bros.,N.Y.city. 


SCHEDULE OF PATENT FEES: 
On each Caveat. : : : 
On each Trade-Mark 
On filing each application fora Patent (17 years)...815 
On issuing each original Patent........... a 
Ou appeal to Examiners-in-Chief... 
On appeal to Commissioner of Patents. 


On application for Reissue.......... este Sees te 
On application for Extension of Patent 

On granting the Extension....... 

On filing a Disclaimer............ an 


On an application tor Design (3% years). 
On an application for Design (7 years).. 
On an application for Design (14 years). 
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The Managers of the 42d Exhibition of the American 
Institute, of the City of New York, beg to announce, 
that the Exhibition Buildings on 2d and 8d Avenues and 
68d and 64th Streets, will be open for the reception of 
heavy Machinery August 18th and for other articles, 
September 1st 1813. The Exhibition will be formally 
opened September 10th. : 

For particulars, address ‘General Superintende t, 
American Institute, New York.” 
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DORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
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Illustrated catalogue sent tree. 
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and Menufacturmmg concerns—capavie of controllin: 
with the utmost accuracy the motion cf a watchman or 
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eat. Send fore Circular. J. E. BUERK 
P. 0. Box 1,057 Boston, Mess. 
N. B.—This detector is covered by two U. 8. Patents, 
Parties using or selling these instruments without av- 
thority from ine will be dealt with according to law. 


OOD-WORKING MACHINERY GEN. 


erally. Spectalties, Woodworti Planersand Rich- 
erdson‘s Patent roved Tenon Machines. 
Central, vorner Un‘on st., Worcester, Mass. 
WITHERBY RUGG & RICHARDSON. 


72 Samples sent by mail for 5U cts., that retail quick fer 
giv. R. L. WOLCOTT, 181 Chatham Square, New York: 


Specially Manufactured by L. & J. W. FEUCHTWANGER, 55 (edar Strect, New York. 


w@ You ask WHY we can sell First 
Class 2 Uctave Pia..us tor $290? 
We answer—lIt costs less than $300 
to make uny $600 Piano sold 
through Agents, all of whom make 
100 per ct, profit, We have 
no Agents, but ship direct to fami- 
: lies at Factory price, and warrant 
e le 5 Years. send for illustrated cir- 

cular, in which we refer to over $00 Bankers, Merchants, 
&c. (some of whom you muy _ know), using our Pianos, 
in 44 States and Territories. “Please state where you saw 


mia U. 8. Piano Co., 8 10 Broadway, N. Y. 
WOODBURY ’S PATENT : 
Planing and Matchin 


and Molding Machines, Gray & Wood’s Planers, Self-oiling 
Saw Arbors, and other woo¢ working machinery. 
wOeDs, {9 Liberty street, N. Y.; 


Send for Circulars. 6 Sudbury street, Boston. 


FREY’S 


SAW GRINDER 


Will Gum and Sharpen Saws 
better and 1m less time than 
any otherdevice. Saves files, 
tameand Laoor; Shapes moid- 
ing Bitts ; Grinds an polishes 
Metal, &c. &c. 
Manufactured b: 


Frey, Sheckler’ Co 


Bucyrus, Ohio. 
ICHARDSON, MERIAM & CO. 


.Manufacturers of the lstest ‘mproved Patent Dan- 
els’and Woodworth Planing Machines, Matching, Sasb 
aud molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, aod Circular Re-eawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Rallway, Cut-off, and Rip-saw Ms- 
chines, Spoke and Wood rnoing Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester. Mass. Warehonse, 107 Liberty et, New York. 1% 
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To Quarriers of Marble, Slate, 
and Limestone: : 


Our Gadder saves directly in stock and labor three 
times its cost ina year. It does the work of twenty 
men, saves half the channels, and reduces the 
business of cutting out building and ornamental 
stone toa science. For proof of this, we reter to all 
the princina} marble companies of Vermont. 

SULLIVAN ACHINE COMPANY, 
Claremont, N. H. 


TO MANUFACTURERS OF CAST IRON, and Wrought 
Iron and Cement Water Pipe, also of Hydrants, Stop 
Cocks, Gates. &c., &c.: 

“The Board of Water Commiesioners of the City of 

Yonkers’ request such manufacturers to send, by cir- 

cular or otherwise, information as to the kind, quality, 

&c., of their manufacture—also the cost delivéred at 

Yon kers—a:l to be suitable for bigh pressre, Address 

“BOARD OF WATER COMMISSIONERS,” care of 

Wm. H. Dory, City Clerk. 


SV ANTED! Agents to sell our Rubber Stemps and 


Wrorer Novelties. Address U.S. MANUFACTURING 
COMPANY, 97 W. Lombard St., Baltimo. e, Md. 


ANTED iN ENGLAND—A First-class 
Practical Mechanical Engineer as Works Mana- 

ger, bya Firm manufacturing Improved Engines, Boil- 
ers, Steam-pumps, and other Special Mach'nery. No on 
need apply who has not already auccessfull: manage 
similar works on 2 rigid and clearly-defined system of 
piece work, and who could not rapidly introduce the 
same into advertisers’ establishment. Must understand, 
practically and theoretically, every branch of the busi- 
ness, from the drawing office to the fitting and erectin 
shops. Would be required to are estimates an 
take the supervision of th3 techni:al correspondence. 
A gentleman with some knowledge of Foreign .an- 
guages preferred; but this is byno meune a 8:ne gua non. 
Under 200 workmen are at present empioyed, but con- 
siderable extensioris are contemplated. Every indauce- 
ment would be offered to areally energetic and compe- 
tent. person, and preference given to one.who would 
assure his interest in the welfare of the Company by 
subscribing for anumber of its shares. ‘Engagement for 
3 or 5 years. State References, particulars of past expe- 
rience, salary required, age, and enclose z otograph 
(which will be returned forthwith) to W. P., Box 77, 
New York City. 


GENTS—Most fortunate chance to make 


‘money, respectably and surely. 825 to $100 weekly, 
wlthout fail. Article sells to every Lady and Gentleman. 


ddress QO. F. TEMPLETON, 615 Broadway, New York. 
LCOTT LATHES, for Broom, Rake, and 


Hoe Handles. 8.0. HILLS, 51Courtlandt 8t,, N.Y. 


BAIPESG| BEGSZEPSRSESRRTAE REST R| 32) abetze s ~' 


OTIS’ machinery. 


s . 
NO. 348 BROAUWEY, REPS 0%, CO 


HAMPION SPRING MATTRESS—The 
i‘ latest and best improvement. Do you want a 
healthy and comfortable bed? Here it is. The softest 
easies cheapest, most popular, and durable Spring Bed 
in market. 1d by all leading dealers. No stock com- 
plete without it. holly composed of tenacious tem- 
pered steel springs,so united tiat the pressure is equally 
distributed. Easily moved or carried about the house. 
Can be lifted, turned, or rolled up like a blanket. Botb 
sidesafike. Noframe.no wooden slats, no straps. May 
be usea onfloor without bedstead. No under bed re- 
quired. Needs only half thickness of hair mattress. The 
regular size double bed, 4 ft. 6in. oy 6 tt., contains 192 
tempered steel upholstery springs and weighs only 25 
lbs. Move springs for your money in this bed thanin any 
other, Warranted nofseless. Any sizes wale to order 
Send for pictorial circular. Retail price of double bed 
$18. Shipped, ty single bed or quantity, to all parts of 
the world. Liberal discount to the trade. Agents want- 
ed. F.C. BEACH & CO., Maxera, 102 Chambers St.. cor. 
Church New York. 


NMULAEROVUS TESTS HAVE 


N.F.BUR 


W, 


PROVE 


M'SNEW TURBINE. 


ERWHEEL 


TOBE THE BEST EVER INVENTED 


PAMPHLET FREF . ADORESS. 


INDIANA STATE FAIR 


Industrial Bxposition 


On the Beautiful Fair Ground Park at Indlanapolis, 
September .0th, until October 10:h, 1 73. 
en for the Reception of Articles, August 25vh. 

Elegant NEW BRICK BUILDINGS, furnished with 
ample Power, and inclosing more than 8C0,0 square 
feet of exhibition space. together with the Annual Stock 


YORK. PA 


Show anc Trial of Agricultural Implements. combine to 
make this the grandest opportunity for the display of 
$20,000 IN PREMIUMS OFFERED. 

Articles may be entered for Competition or Exhi- 
Premium Lists, with Rules and Regulations, B’ank 
Applications far Space, and other information, jurnished 
ain : 
SEC'Y STATE BOARD OF AGRICU'.TURE, 
Indianapolis, Ind. 
UNCHING est_Address THE STILES 
& PARKER PRESS OU., 
MIDDLETOWN, CONN. 
Automatic Stop Motion, and to parties using machines 
of this kind not of our manufactnre, that they are 
infringing 
‘owler, April 17th, 1855, since extended twenty- 
one-years and now in our possession. The following is 
“ Combining, with the slidea nd sheft of a power-press, 
and the wheel, by means of which the said shaft is caused 
to disconnect the aid wheel from the shaft ata certain 
point after one revolution.” 
ESS CO 


Industria] Products ever presented in the United States. 
bition only. 
by addres 
Forthe Best and Chea 
DROP PRESSES. 
Is hereby given to parties making Punching Presses with 
@ patent granted to De Grasse Fowler and 
George 1 
the claim of the inventors: 
to revolve,@ mechanism which operates automatically 
ESTIULES & PARK 
a Thad letown, Conn. 


© 1873 SCIENTIFIC AMERICAN, INC. 


NEW and 2da-HAND.-- 
Send for Ciren tar. Cuas. PLACE 
& CO. 60 Vesey st., New York. 


MACHINERY, 


Andrew’s Patents. 


Noiseless, Friction Grooved, or Geared Holet- 
ers, suited to every want. 

Safety Store Elevators. Prevent Accident, 

pe, Belt, and Engine break. 

smoke-Surning Safety Boilers. 

Oscillating Engines, Double and Single, 1-2 to 
100-Horse power. 

Centrifugal Pumps, 100 to 100,000 Gallons 

er Minute, Best Pumys in the World, pass 

Rind, sand, Gravel, Coal, Grain, etc., withe 


out injury. 
All Light, sim ple: Durable, and Economical, 
irculars. 


Send for au 
WM. D. ANDREWS & BRO. 
414 Water Street. New York. 


EW & IMPROVED PATTERNS.—MA- 
CHINISTS’ TOOLS—all sizes—at low prices. 
E.& R. J. GOULD. 108N.J. R. R. Ave., Newark. N. J. 


ROPER HOT AIR 


ENGINE COMPANY, 70 New Church St. New York. 
1832, SCHENCR’S PATENT. 1871. 
WOODWORTH PLANERS 


And Re-Sawing Machines, Wood and iron Working Ma 
ghingry, Engines, Boilers, etc. JOHN B. SCHENCK’ 
s.) 


GEAR’S PATENT 


VARIETY MOULDING MACHINE 


The only simple, comple teand reliable Uprigh t. Rhaping 
Machine known. Legality of Patents sustained In Uni- 
ted States Circuit Courts. Iafringers who do not make 
mmediate getilements will be prosecuted. I MEAN 
susinEss. A.S.GEAF,SoleM nufacturer & Proprietor. 
Also Manufacturer and Dealer in all kinds of Machinery 
and Mechanical Supplies. 56 Sudbury St., Boston, Mass. 


Hoon (annul perme 


8 f . 
‘Y fa N MOLDING, MORTISING, 
E TENONING & SHAPING 


4 


MACHINES; 
AND SAWS, 
on SCROLL SAWS, 


Planing & Matching 


9 MACHINES, &c., 

DY For BarLRoaD, CaR, and AGRI: 
i CULTURAL SHOR} LAER 
¢@Superior to any In use. 
A. FAY & CO. 


J. 
CINCINNATI. Ohio. 


WOOD-WORKING MACHINERY. 


New and improved Woodworth’s, Daniel’s, and Dimen- 
siou Planers, Moulding, Mortifing, Tenoning, Sawin: 
Bormg, Upright Shaping Machines,etc. Machine Chisels 
ana Augers, Moulding Cutters and Farmer’s Celee 
brated Patent Matcher Heads and Cutters, con- 
tantly on hund and made to order. 

. BALL & CO., 25 Salisbury St.. Worcester, Mass. 


QHINGLE AND BARREI, MACHIN ERY.— 
ys) (Improved Law's Patent Shingle ind feeding Ma- 
Hine, simplest and best in use. Alto, Shingle Heading 
and Stave Joint pe, Stave que lizers, sleading Planers, 
Turners, &c. Address TREVOR & Co.. Lockport, NX. ¥ 


WORKING CLASS w4t= OR FEMALE, 


$600 week guaranteed. 
Respectable employment at h me, day or evening; no 
capital required ; ft" '{nstructions and va uable -atknage 
of goods sent free by mall. Address with 6 cent return 
atamp, M. YOUNG & CO., 16 Cortlandt St.. New York. 


WHALEN TURBINE, No risks to purchaser 
Pamphlet sent free. SETU WHALEN. Balistou Spa, N. Y. 


SHAF TING. 


The fact that cnis shatting hae 7% per cent greaicr 
‘trength, a finer Anigh,and is truer to gu,v,than any other 
h use, renders It undoubtedly themost economical. We 
are also the sole manufacturersof the CELERRATED LOL- 
cing Pat, COUPLING, and furaish Pulleys, Hangers, ete., 
of the most approved styles. Price lists mailed on appii- 


cation to JONES & LAUGHLINS, 
Try street, 2d and Sd avenues, Pittsburgh, Fa. 
190 S. Canai sc., Chicago. 
EF Stocks of this Shafting in store and tor sale by 
FULLER, DANA & FITZ, Boston, Mass. 
GEO. PLACE & CO,, 126 Chambers street, N. Y. 
PIRRCK & WHALING, Mitlwautee, Win. 


MPROVED FOOT LATHES, 


Slide Reats, Hand Planers, Scro.] Saws 
Superior to all others. Selling every where 


atalogues free. 
N.H. BALDWIN, 
Laconia, N.H. 


ATENTS Sold on Commission. Send for 
Circular. E.H.GIBBS & CO., 84 B’dway, cr. Wall St. 


ODD & RAFFERTY STEAM ENGINES 

and Boilers for Sale—One 15x3) in. Cylinder, with 
80f.P.’Tubular Boiler and fixtures complete, in perfect 
order—and one 11x24 in. Cylinder, with 30 H.P. ‘Tubular 
Boiler, Pump, Heater, &c., comy lete, has. been used only 
six months. Address J.C. ‘1ODD, Faterson, N.J. 


Fok SALE—The right to manufacture and 
Sell the Patent Stave Grain Biskets in the States of 
Ohio, Pennsylvania, and New York. Said Baakets pro- 
t cted by numerous patents issued to Horace C. Jones 
and others. G. I. BREWSTER, Appleton, Wis. 


REssNOLDS’ 


Turbine Water 
Wheels. 


30 yenrs’ experience enzbles me 


to excelin Cearing Mills of a!) kinds, 
and furnishing them reliable, eco- 
nomica) power. Folentifie pamichlet 
free. QEO. TALLCOT, Liberty 
Street, New Yor-. 


nt 


oF: 


JATTERN & BRANDING LETTERS—SHARP, 
Flat or Rounding Surf es—Large stock. PAVE- 
MENT Letters, suitable jor ARTIFICIAL STONE- 

WORK. VANDERBURGH, WELLS & CO., 
18 Dutch, cor. Fulton St.. New York 


$25 A DAY! Agents wanted. Busincssentirely 
* new. G.G. SHAW, Biddeford, Me. 
Improving the Harbor of San Francisco, 
U. 8. ENGINEER OFFIvE, 588 Kearney St. 2 

San FRANCISCO, Cal., May let, 1873. 5 


Sealed Proposals »with a copy of this advertisement 
attached, wil) bereceivcd until noon, July 1st, 1873, for 
the removal of Rincon Rock in this harbor. 
Specifications. forms for bids, and all necessary infor- 
mation can be obtained at this office. 
G. H. MENDELL, Major of Engtneers. 


~ $72.00 EACH WEEK. 


Agents-wanted everywhere. Business Strictly leet 
Particulars free. Address, J. WorrH & Co., St. Lo 


- rday! Agents wanted: Aliclaasosof working peo 
35 to $2055 Peltor sox, soung or olf, make Mare mouey at 
work for usin tucit spare Momonts or all the wmothanatanythiny 
Use. Particulars free. “dadensG, Stinson &Co.. Par tlamd, Mzgive 


imate. 
i,Mo. 


414 


Srientific American. 


Rivertisements. 


dvertisements will be admitted on this page at the rate of 
$1.00 per line for each insertion. Engravings may 
head advertisements at the same rate per line by neas- 
urement, as the letter-press. 


USE. 


1,000 IN 


Adcress 
ROOT STEAM EN- 


2d Ay. & 28th Street, 
New York. 


“aUaTIOd ALAAIVS S.LO00U 


EXHIBITION 


OF Rock DRILLING MACHINES, 


and all improved Appliances in Mining or Quarrying 


Minerals of every escrlt Hon, wl be held at the 
Stone Quarries of .D BAILEY, on 
Crescent Boece Pitesboren Pa., 

On JULY 9th, and 10th, 3. 
All persons interested in such matters are ‘requested to 
co respond with ARTHUR KIRK, Seventh 8t., Pitt 
burgh, Pa., Agent for Hazard Powder Co. sporting and 
Mining Powder, and all appliances for blasting, Steam 
will be furnished free to all Machines. All ‘Siachines 
admitted free. 


ARGAINS IN NEW TOOLS— pte four 

Spindle Pratt & Py Drill, Rogers im- 
prove Spoke Lathe, $ BLLY, Howare L & LUD- 
Wicd, 917 Market Bteete Cniledeinnta. Pa. 


AMERICAN SAW C0, 


No. 1 Ferry St., New York. 


Movable-Toothed Circular Saws, 
PERFORATED CROSS-CUT, 


SOLID “SA WS. 


IVENS & BROOKES PATENT 
Eccentric-Geared Power Press, 


For the best BEIT HOOK carr eds 


Weather Belts 
@REENLEAF WILSON, Lowell, Mass. 


HOUSTON’S PATENT 
TURBINE WATER WHEEL. 


Simplest, Strongest, Cheapest, Best. 
In the test at Holyoke, in 

1872, the Houston: gare the 

highest perc e ever 

shown in 2 reliable estand 

the highest eyerage ree 

sults ever obtai in 


lar. 

MERRILL & HOUSTON 

IRON WORKS, 
Beloit, ‘Wisconsin. 


A BOOK ——_—— PEOPLE. 
Underground Treasures. 


HOW AND WHERE TO FIND THEM. 


By; Jas.ORTON,A.M., Prof. of Nat. Hist. in Vassar College. 

book for Land Holders, 8, Farmers, anics, Specu- 
lator Miners and Faborers,and all.however “anselentiie. 
Telling them plainly howto seek for Mineral Treasures 
howto Tecognize listinguish, and to know their value’ 
“With a bit of window glass, a jack knife, snd common 
sense, the owner of ‘ ‘ground Trecsu nD dis- 
tinguleh nearly all the minerals in the United States.” 
In cloth, $1.50. Sent by mail, post paid, upon receipt of 
price. Ghromtars free. 

DUSTIN, GILMAN & CO., Hartford, Conn. 


RON PLANERS, ENGINE LATHES 
Drills, and ether Machiniate’ Tools, of superior qual: 
ity, on hend, and finishing. For salelow. For Desecri 
tion and Price address HAVEN MANUFACTU: 
ING CO. New Haven. Conn. 


EACH’S Scroll Sawing Machines.—Cheap- 
est and best in _ For Tllustrated Catalogue and 
ice List, send to H. L. BEACH, 90 Fulton 8t., N.Y. 


THE NECESSITY OF THE AGE! 
To protect Life and Property from Destruction by Fire. 
=a THE TUNNICLIFFE FIRE ALARM 


Will givenotice of aFIRE,at its very commencement,by 
& report as loud asa muske' t, sufficient to awaken every 
person in the building in time to extinguish the flames. 


@THE ALARM IS SIMPLE, SAFE AND RELIABLE. 
Price only One Dollar. 

It is three inches lon, nF an inch anda f theres in diame 
ter, and can be fastene to the ceiling of theroom byany 
one. The Ala mcan be so arranged as to RING A bEL 
in the Janitors room,Oftices of Hotels, or a the Outside 
of the Building. It is recommended and enlorsed by 
CHEMISTS, SCIENTIFIC and BUSINESS MEN. Also teste 
by the eae on Or in of Fires of the NEW YORK 
BOA OF UNDERWRITERS, who gave it thetr indi- 
Pidaa Daanieneat rd their respective Companies. 


Canvacsers Wanted forall parts ofthe Country. 
Sample with cartridge and two fuses sent for $1. Spe- 
cial rates made with Dealers and large consumers. 
UNITED STATES FIRE ALARM M’F’G CO., ~ 
697 Broadway, New York. 


ANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of 
One per cent its value, and by its use Vacuum Pans are 
ron with full vacuum without Air Pump. Send to WM. 
LEN, 51 Chardon St., Boato on, for a personal call, or 

fe Company, at Buffalo, N. ¥., for a circular. 


Clothiers 


d occasions 
mes 


Serrs $10, 
UITS, $15. 


FREEMAN & BURR, | Clothiers, ean 


138 and 140 Fulton St., New York. 


The especially adapted to SUMMER WE b aces all the ae Styles 
Linens, *rignnels Ftaniaures Date Alpacas, Marseilles, ee and Checks of every dcscription, 


RS to measure neatly and promptly executed at Moderate Prices. 


and Fabrics in 
for all classes 


Summer Feat 81 to 810, UITS, $20. Boys’ Gorm 83 to $20 - 
UMMER OATS UITS, $30. OYs’ MUITS 
UITS, $40. 
rdaer: Z 
_o ders UITS, $50. 
—srasl FREEMAN & BURR’S New System For SELF-MEASUERE, of which thousands 
—hy e tryto order di act from them, 
By Mail. |yaincerli ste tar he aubrrachus es Zeca Se 


Free on application. , 


R LES For Si elas rh 
Goods. 
Tiiustrated Book of Fashions, 


rice-Lists 


e} Free on application. 


A. S. CAMERON & CO., 


ENGINEERS, 


Works, foot of East 2d 
street, New York City. 


Steam Pumps, 


Adapted to every possible 
Send for a Price List. 


THE 


AMERICAN 


Turbing Water Wheel 


Has recently been improvedand sub 
lected to tho orough tests by James 
merson, Holyoke, Mass., showing 

higher average results than any Tur- 

bine Wheel ever know! 


savine is 5 SPA cent. 
ING 
now "saat aed by over li 


hundreds of stationery engines 


LUBRICATORS. 
REYFUS’ transparent Self-act- 


ing O!lers, for all sorts of Machinery 
and Shafting, are reliable in all seasons, 


The 8 


ELF-. 
ATOR, _ Cylindsts is 


6. Ue 8., 


N NATHAN & DREYFUS, 108 Liberty at.,N.Y. 


P. BLAISDELL & C0.,. 


MANUFACTURERS OF THE 


BEST 


Patent Drill Presses, with Quick 
Return Motion, 


In the Market, also other Machinist Tools. 


SEND FoR CuTs. 


WORCESTER, MASS. 


GRAND GOLD MEDAL AWARDED 


ort may be obtained of STOUT * ~ 
ILLS & TEMPLE, Dayton, Ohio. oh ete MIR ip USEr Ul by ALU ABLE Fs 
a Containing over rer ao Vustrations 160 a 
oe RNa tific 3 descrii m 
WIRE ROPE. a 2 
JOHN A. ROEBLING’SSONS Ye v 
MANUFACTURERS, TRENTON, N. J. ap Microscope instructions er making “ret +r ork, with Bo 
Fok Inclined Planes Standing Ship Ri gging < Korean [gee ola Teg oe is, Work 4 
Bridges, Ferries, Stays, or Guys on erricke & Cr ranes,| [ps vorthof be leon rnp Be aha ote ed = 
?) ier Raped tae Cooper. Special attention gitcato holst | leet Segre  ag ee S 
ing rope of all kin for Mingsand Elevators App! vio SIXTH ED ETON ESTHER TH OUSANO 
RU HOR eek, met oe aca 
sion of Power re Ropes. Wanted in Crude State—any quan- 
large stock constantly on hand at New York Warehouse ASBESTOS tity. Address ROSENT: & 


No. 117 Liberty street. 


SHUSTER, Chatham Mills. Philadelphia, Pa. 


SECOND 
Grand National Industrial Exposition, Louisville, Ky. 


WILL OPEN SEPTEMBER 24, 


1873, AND CONTINUE UNTIL OCTOBER 11th, 


Offering an unequalled opportunity to Artisans, Inventorsand Manufacturers, of thisand other countries, to intro- 


duce their P 
any expoutt _ buildin te foie count: 
charge will be made to Exhibitors for Entry Fee, 


first 


Exposit on ever held in America. For circulars an 


xXposition, warrants the Managers in Deiteving thet th this will be the most comple’ 
full information. addre 


r motive power. 


roduc ts to th he Citizens of the great South West. A magnificent fire proof structure, exceeding in size 
in the contre of the city, convenient t to Hotels, R. R. Depo Cc. 
he unprecedented success of their 

te and entirely satisfactory 


ts, 


INDUSTRIAL EXPOSITION, Loufaville, Ky. 


BUILDING PAPER! 


» Roofing, Deafening, C: 


arpet Lining, and as a substitute for Plastering. Send for Samples 


and hel mare to B. E. Hare & Co., 56 & 58 Fr Park Place, N. Y., or Rock RrvEk PaPEs Co,, Chicago. 


MORRIS, TASKER & CO., 


MANUFACTURERS OF 


AMERICAN CHARCOAL IRON 


Boiler Tubes. 


WROUGHT-IRON TUBES 
AND FITTINGS, FOR GAS, STEAM 
WATER, AND OIL. 


Steam and Gas Fitters’ Supplies, Machinery for 
oft Gas Works, &c. &c. ee 


NO. 15 GOLD 8ST... NEW YORK. 


THE STANDARD MAKE! 


¢@~ Emery Wheels and Emery Grinding Machine: 
THE TANITE CO., Stroudsburg, Pa. 


ENGINES °2¢2cters; New and2nd Hand, Por- 


Power, 


table and Stationary, 5 to 50 Horse 
GUODWIN & WHITE, Oil City, Pa. 


EMERY WHEEL MACHINERY 
for r grinding. Tools and Metals, gum- 
Saws,cleanin g Castings ,gr' 

ing! laner Knives perfectly straight 
spneaualed forthesterling quality 
of its material and workmanshi aceblp, 
the dorabhiity of Levery nar part. AME 
ICAN TWIsT UD 

Factory, Woonsocket, R. I., sare 98 Eibesty. ot 


Working Models 


And Ex Experimental Mosng Metal, or Wood, made to 
der by J.F. WERNER, 62 Center at., N. Y. 


A. A. Vervalen’s Brick Machines, 


Madc at Have straw, Rockland Co, N.Y. Making nine 
tenths of all the brick’ used in the State. Send for circular. 


MP ANY: 
N.Y. 


| 


MAHOGANY, 


ROSEWOOD, WALNUT, 


WHITE HOLLY, 


SATIN WOOD, HUNGARIAN AS8H, AND 
ALL KINDS HARD WOOD, 
IW LOGS, PLANK, BOARDS, AND VENEERS. 


GEO. W. READ & 


co., 


be and Yard, 186 to 200 Lewis 8t., cor.6th 8t., E.R. 
Orders by mail promptly and faithfully executed. 


1s Eaclose 


eToONt 
cE = 


stamp for Catalogue and Price List. 


OYE’S MILL FURNISHING WORKS 


are the la: 
Milistones, ortable Mills, Smut M: 
\cks, W. eels, neys a) 


adapted to flour mil a ponds ‘or catalo; 


ad Gea! 


st in the United States. The ey make 


es, Packers, 
g, Specially 


WOYE & SOM, Baftalo, N.Y. 


Machinists Tools, 


EXTERA HEAVY AND IMPROVED 
LUCIUS W. POND, MANUFACTURER 


Wiverooiis; ie riser ated et ew York. 


© 1873 SCIENTIFIC AMERICAN, INC. 


STEBBINS, Agent. 


[JUNE 28, 1873. 


Advertising Agent. 


OUR B B01, 


Addrets 


Vv. Carpenter, 
rk city. 


i4VUSE = 
STILWELL S 
ME EXTRACTING 


eve 


ofl Re 


HEATER & Fl [TERS 
STILWELL &BIERCE MF'G.CO. 
DAY TON,O. 


THE BAND SAW! 


ORIGIN and 
ISTORY, with BB gre aes of the OLDE&T 
MACHINE, 6 sen Address RICHARDS, LON- 
DON& KELLEY, Sd fr tahoe. Arch), Philadelphia. 


ptt to $250 i month, everywnere 


Rag and nd fe- 


Bre $15. Hoe 


75 to ~ . er month sud expenses, ora commission 
rom which tw: ce § at amoun 

iC & CO., Boston, Mass.; Pittsburgh, Pa.; Chi- 
<Jcago, Ill.; or St. Louis, Mo. 


NEW YORK SAFETY STEAM POWER CC, 
30 CORTLANDT-ST., NEW YORK. 
SUPERIOR 
STEAM ENGINES . 
AND BOILERS, 


uliarly ad- 
eben * all 


Baer, in use, 
for illustrated 
circular. 


Save, fuel, and supply DI DEY steann Feslly, eae ita 
re , 
any bolle We aU batty die Now vork. 

For testing Ovens, Boiler 
= flues, Blast furnaces, 


Super-Heated Steam, Oil Stills, &c. 
Address HENRY W. BULKELEY, 
98 Liberty St., New York. 


SEND For Book CATALOGUE. 


B U | L D E R S BICKNELL, 22 Warrenst.,N.Y. 
STEAM BOILER AND PIPE 


COVERING 


Saves ten to twenty per cent. CHAL’ ERS 8PENC: 
CO., foot E. 9th 8t., N -3 1202 N. 2nd 8t., St. Louis, Moe 


Untyereal Wee 
Ho rizontal phe! 


FC BENTEL & 


‘OR. L& RURAL EN 4h 


na Opel ht Boring Machines. 
or toe any in 
MARGE ANT, amtiton,Ohio. 


Fe 
bend? 


OREMAN WANTED — A _ thoroughly 
practical and competent Blacksmith wanted to take 
charge of this depart ment in our works. One sccustom- 
to the manufacture of Reapers and Mowers and the 
tue of Power Hainmers desire WARDER, MITCHELL 
& CO., Manufacturers of “Champion” Reapers and 
Mowers, Springfield, Ohio. 


PORTLAND CEMENT, 


From the best London Manufacturers. rhe ee rale by 
A Practical Treatise on Cement furbisised for < St cents 


Hae es PROPERTY FOR 


for a nice, strongly bound 48 page Memorandum 
as many as wanted for ne ighbors, £ frec, post- 
Bend soon, before edition 1s exhausted, 


“totes 111, Last Factory, or 
ound ry purposes. A 
Horse ow er, Tubular Boiler, in 
aie tnthe ‘Line Shafting,a and Cu) 
e pr zi 

Tt pelt nated 1a one of the best 
bored pects ities os an has the advantage of 
ood railroad fac! a ress 
ee TIFFIN AGL WORKS, Tiffin, Ohio. 


One copy, one year $8.00 
One copy, six months 1.50 
_ One copy, four months 1.00 


One copy of Scientific American for one year, and 
one copy of engraving, “Men of Progress” - 10.00 

One copy of Scientific American for one year, and 
one copy of “Science Record,” for 1878 - - 

Remit by postal order, draft or express. 

The postage on the Scientific American is five centsper 
quarter, payable at the office where received. Canada 
subscribers must remit, with subscription, 2 cents extn, 
to pay postage. 

‘ Address all letters and make all Post Office ordcrs or 
drafts ayable to 


MUNN & CO., 
87 PARK BOW YEW YOBS. 
HE “ Scientific American” is printed with 


CHAS. ENEU JOHNSON & 00.8 INK. Tenthand 
Lombard ets., Philadelphia. aud 59 Gold st. New York, 


